


f£N YSAflS 






Mav 



December 7. 1907. 

Vol. XCVII.-No.23. 



PUBUSH ED .Or 
M Kl M «N*Cptj*VlNV 



RICETEN CENTS 



) 1 907 SCIENTIFIC AMERICAN, INC. 




1908 Limousine 



Maximum comfort and protection, together with beauty of contour 
and finish, places the Peerless Limousine in a class distinct from and above 
all other forms of conveyance for social and business intercourse. 

The Peerless Limousine, planned and built on a high plane of excel- 
lence, is exclusive. 

The best materials and most up-to-date appointments are used, making 
the car elegant in appearance and yet maintaining a quiet richness. 

An investigation of the perfect Peerless Limousine will convince 
you that every feature has been thoughtfully and carefully worked out. 

Write for our 1908 Catalogue 1 ' P" which Jullv describes and illustrates the Peerless Models, 

PEERLESS MOTOR CAR CO., 2447 Oakdale St., Cleveland, 0. 

Member A. [..A.M. 



ir 




Typewriters come and go, 
but the machine that always 
stays, always leads, always 
improves, always outwears, 
and always outsells all others 
is the 

Remington 

Remington Typewriter Company 

(Incorporated) 

New York and Everywhere 







IN THIS CAR is embodied every modem feature 
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highest degree of mechanical perfection. 
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ounce of cylinder pressure is delivered to the road wheels with 
the lowest possible loss in efficiency. 
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and outward appearance, and we guarantee this car to be equal in 
practical value to any car in the market, regardless of price. 
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Model 31, is at your disposal; write for it now. 
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WHAT CONSTITUTES NAVAL STRENGTH? 

It is a. difficult matter to find a basis of comparison 
of the strength of the world's navies which will give 
satisfactory results. There are so many elements that 
affect naval efficiency, and the military value of these 
elements differs so widely, that it is simply impossible 
to make a comparison based upon any one of them, 
which will give a reliable result. A mere statement 
of the total number of ships in each navy will not 
suffice, since these ships vary in size, speed, armor, 
and armament. It has been claimed that a comparison 
based on the total number and weight of guns carried 
would suffice; but the value of a gun depends greatly 
upon the character of the ship which carries it, the 
kind of mount upon which it is placed, the degree of 
armor protection, and so forth. Because of these 
modifying conditions, a 12rinch gun in one ship may 
expect to have two or three times the battle-life and 
efficiency of a 12-inch gun in some other ship. Nor 
will a comparison on the basis of armor protection 
suffice; for a fleet which is powerful only in its defen. 
sive qualities, and in which the area and thickness of 
its armor plating has been increased at the expense 
of the armament and the speed, would be wanting In 
that mobility and power to swiftly concentrate and 
deliver a telling blow at the critical moment, upon 
which the success of a naval campaign so greatly 
depends. So also, a comparison on a basis of speed 
would be misleading; for high speed is one of the 
most costly elements in a warship, costly in the large 
demands which it makes upon displacement, and it is 
a fact that, unless the size of the units be very large, 
unusually high speed in warships is always associated 
with limited gun power and inadequate protection. A 
f-.eet of exceedingly fast, but moderately-armed and mod- 
erately-protected ships, might sweep the seas of the 
smaller unprotected cruisers and the general seaborne 
commerce of an enemy; but it would be powerless to 
force the issue by a decisive line-of-battle engagement. 
Then, lastly, and perhaps most important of all, there is 
the question of age. We do not recall any product of 
human industry which, as the years go by, depreciates 
so rapidly in value as the warship; and the most elab- 
orate estimate of the relative value of the fleets of the 
world is not worth the paper it is written on, unless the 
question of the age of the ships be most carefully con- 
sidered. Warships built to-day have at least twice the 
value of those built ten years ago, and from four to six 
times the value of those built twenty years ago. Great 
Britain awoke to this fact and acted upon it in the 
most trenchant way, when she swept over one hundred 
warships off the list, and placed them under the auc- 
tioneer's hammer. 

For some years past the Scientific American has 
claimed that the only true basis of comparison of naval 
strength is one based upon total displacement, modified 
by considerations of age. Unless there be glaring 
faults in the design, a ton of displacement in one ship 
i& worth about as much as one ton in another ship of 
the same class and date. The profession of naval 
architect is one of the most expert in the world, and 
it is represented by an exceedingly able body of men. 
Let three leading architects — English, French, ?nd 
American — compete in the design of a battleship of 
given displacement, and though the ships may differ in 
details, the total fighting value will be about the same 
for all three. It must be admitted, however, that the 
enormous value given to the heavy, long-range, armor- 
piercing gun by the results of the Japanese war, has 
called for a modification in the above method of com- 
parison. If the present popular theories are correct, 
the navy which can place on the shortest battle line 
the largest number of 12-inch, or other heavy pieces of 
modern design, is certain to win the fight; and an 
estimate of the strength of the navies on this basis 
will greatly modify the results obtained on a basis 



of displacement and age only. We give elsewhere the 
results of a comparison in which is included no gun 
that is not able to pierce heavy armor at 5,000 yards 
range, and which includes no piece in the respective 
guns below the 50-caliber 9.2-inch gun, the 45-caliber 10- 
inch, the 40-caliber modern 11-inch, the 35-caliber 12- 
inch, and the 35-caliber 13-inch and 13y 2 rinch. This res- 
ervation excludes from the table all the battleships of 
the "Royal Sovereign" class of the British navy; the 
"Iowa," whose 12-inch gun has only about 2,000 foot- 
seconds velocity, in our navy; all the battleships of the 
"Wittelsbach" and "Kaiser Friedrich III." classes of the 
German navy, which carry an old model 9.4-inch gun, 
and those of the "Brandenburg" class, mounting an old 
model 11-inch. The result shows that England can place 
in the battle line 292 heavy armor-piercing guns; that 
France is second with 160 such guns; the United States 
third with 144 guns; and Japan and Germany are equal, 
each with 118 guns. This comparison takes in all 
the ships authorized, under construction, and already 
built. The large number of heavy guns carried in the 
Japanese navy in proportion to displacement shows 
how they are applying the lessons of their own war. 



THE BATTLESHIP AND GUN OF THE FUTURE. 

The running light which followed the sortie of the 
Russian fleet at Port Arthur, and the decisive bat- 
tle of Tsushima Straits, crystallized into fact many 
theories of the design and maneuvering of warships; 
and settled, probably for many years to come, the 
vexed questions of the size of ship, the type of gun, 
and the best formation in which to fight a naval ac- 
tion. The battleship of the future will be of great 
size; displacement will be not less than 20,000 tons; 
and this will increase so rapidly that a 30,000-ton ship 
will probably be afloat before the close of the next 
decade. The main armament will consist exclusively of 
heavy guns of not less than 12 inches caliber; and, un- 
less the difficulty of erosion can be overcome, the 12- 
inch will give place to a 13-inch and, possibly, to a 
14-inch piece. Future engagements will be fought at 
an extreme range, the extent of which will be limited 
only by the ability of the fire-control officer to see the 
fall of the shots. The determination of the range at 
which an engagement shall be fought will lie with the 
fleet which possesses the fastest speed. 

It is to-day the almost unanimous opinion of naval 
officers that one big ship is more effective than two 
smaller ships of half her size. Future engagements 
will be fought with the two fleets steaming in parallel 
lines, in what is known as line ahead formation; that 
is, with each ship of a fleet steaming in the wake of 
the one ahead, with an interval of about 500 yards be- 
tween them. If, of two such fleets, one were made up 
of four 20,000-ton battleships, each carrying eight 12- 
inch guns, the whole line would be about 2,100 yards 
in length; and if the other fleet consisted of eight 
10,000-ton ships, each mounting four 12-inch guns, the 
line would be 5,600 yards in length, or over three 
miles. The fleet of larger ships would probably have suf- 
ficient advantage in speed for the admiral to maintain 
his four vessels abreast of the first four of the ene- 
my's line; and, in this case, an eight-gun ship would 
be opposed to a four-gun ship, with the inevitable re- 
sult (if the gunners were at all equally matched) 
that the four smaller ships would be silenced. The 
fleet of larger vessels would then slacken speed and 
drop back, taking the ships of the enemy in turn, 
and smothering them with a superior gun fire. At 
the opening of such an engagement the fifth and sixth 
in line of the four-gun ships would be able to direct a 
diagonal Are upon the last of the eight-gun ships, but 
the range would be so great that it could not prove to 
be very effectual. Unquestionably, the victory in fu- 
ture engagements will lie with the fleet which is able 
to concentrate the largest number of heavy guns with- 
in the shortest line of battle. Hence, the raison 
d'etre pi the big ship; and, hence the certainty that 
the navies of the world have been forced into a con- 
test of size, the end of which no one can foretell. 

The enormously destructive power of the big gun at 
close ranges; the unwillingness of an admiral to ex- 
pose his costly ships to the swift destruction which 
a close-range engagement would involve; and his nat- 
ural desire to utilize the skill of his gunners to the 
utmost by forcing the supposedly less skillful enemy to 
fight at the greater ranges, are responsible for the 
fact that in the Japanese war the range was about 
5,000 yards, and in future wars will probably be 7,000 
and over. But at long ranges it is only the larger guns 
that can do effective work against an armored ship; 
and it has come to be pretty generally conceded that 
for this purpose the 12-inch piece is the most satis- 
factory. It is true that the 50-caliber, 9.2-inch gun, 
and long-caliber pieces of 10-inch and 11-inch caliber, 
are also armor-piercers at this range; but it takes the 
12-inch gun to get through belt, barbette, and turret 
armor, and the destructive effect of the heavier pro- 
jectiles is enormously greater. Furthermore, the 
Hatter trajectory, or curve of flight, of the larger 
gun means a much wider danger space; that is to say, 
the 12-inch piece can hit a ship with a much wider 



margin of error in elevation than a 9.2-inch or 10-inch 
gun; and, although the smaller gun will deliver more 
projectiles, it is now generally conceded that the 
greater destructive effects and the greater certainty of 
hitting of the 12-inch overbalances the advantages of 
greater rapidity of fire of the lighter guns. 

Now, although the above considerations will lead 
to the elimination from the main batteries of future 
battleships of mixed batteries of 6-inch, 7-inch, 8-inch, 
and 12-inch guns, such as are mounted on the "Geor- 
gia" and the "Connecticut," there is another and 
most important consideration which will lead to the 
mounting of only one caliber of gun on future ships, 
and that is the question of "fire control." The latest 
method of obtaining the range and of directing the fire 
is not dependent, as is popularly supposed, upon the 
range finder. Because of the narrow base line afforded 
by even the largest ships, it is impossible to estimate 
distances, at the great ranges which are now used, 
with any accuracy, by even the best form of range 
finder. The method now adopted is to have a "fire- 
control station" in some lofty position on the ship, and 
find the range by trial shots. The observing officer notes 
the splash of the shell and telephones the result to 
the gun, and the elevation is changed until a hit is 
made. Now, when three or four calibers of guns are 
firing indiscriminately, it becomes difficult to distin- 
guish the splash of one caliber of shell from that of 
another. With one type of gun on the ship, there 
can be no error of this kind, and the fire can be di- 
rected with great accuracy. 

As to the size of the future gun, there are indica- 
tions that it will steadily increase. Already, Great 
Britain is, we understand, manufacturing a new and 
extremely powerful 13%-inch piece for her new twelve- 
gun ships. The advantage of size is not only that 
the bigger gun is more accurate, but that it holds its 
velocity longer, and its striking energy is therefore 
proportionately greater at the longer ranges. In- 
crease in caliber, however, means a great increase in 
weight; and, were it not for erosion, our ordnance 
officers would prefer to obtain increased accuracy and 
striking energy by an increase of velocity. By using 
the wire-wound system and increasing the powder 
charge, it woi Id be possible to produce a 12-inch gun 
which would be even more accurate than a lS^-inch 
of the ordinary model, and would strike a blow of 
equal energy. But the increased erosion in such a gun 
would render its life very short — a defect which might 
have disastrous consequences in a long-drawn-out 
naval campaign. 



REMARKABLE TARGET PRACTICE BY THE FLAGSHIP 
OF THE PACIFIC FLEET. 
If the results recently obtained in target practice by 
Admiral Evans's flagship, the "Connecticut," may be 
taken as- representing the average skill of the gunners 
on the sixteen battleships of the Pacific fleet, the 
fighting value of the fleet is established beyond all 
question. Two targets, each measuring 30 feet high by 
50 feet long, were used, the Are during the earlier part 
of the run being directed at the first target, and the 
later shots being aimed at the second target. The 
"Connecticut," steaming at 10 knots an hour, opened 
fire at four and a half miles. She continued firing for 
eight minutes; and, at the command to cease fire, she 
was five and a half miles from the second target. In 
that time she had put through the target four 12-inch, 
nine 8-inch, and seventeen 7-inch shells. Considering 
the great range and that the target was only one- 
eighth as long as a modern battleship, this was 
phenomenally good shooting. 



THE MOTOR TORPEDO BOAT— A NEW TYPE. 

The purchase by the British Admiralty of the mo- 
tor-driven torpedo boat, built and successfully tested 
last winter by Messrs. Yarrow, must be regarded as an 
official indorsement of a new type of fighting craft. 
The vessel was built entirely on the responsibility of 
Messrs. Yarrow, and under the conviction that there 
would be a wide field of usefulness in store for it, as 
forming part of the naval defenses of estuaries and 
harbors. The original idea of the torpedo-boat flotil- 
las was that they should consist of a large number of 
small and comparatively cheap units, each possessing 
high speed, and exposing only a small area to gun fire. 
In recent years, however, in the endeavor to secure 
higher speeds, there has been a steady departme from 
at least two of these essential principles. The boats 
have grown larger and more costly, until, from the 
original size of 75 feet, they have grown to an overall 
length of 150, with a proportionate increase in the 
cost. The builders of this craft believe that it will be 
possible, by making use of internal-combustion engines, 
to return to first principles in these two respects, with- 
out sacrificing too much of the present high speed. 

The small size of these boats would enable them to 
form part of the boat equipment of battleships and 
cruisers. The earlier attempts to carry torpedo boats 
on warships failed, because the restrictions on size 
rendered if impossible to install steam engines of 
sufficient power. 
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THE TRUE SIGNIFICANCE OF THE PACIFIC CRUISE. 

BY CAPT. A. T. MAHAN. 

The projected movement of an American fleet of six- 
teen battleships, w.ith attendant smaller vessels, from 
the Atlantic to the Pacific coast of the United States 
is an event not only important, both from the profes- 
sional and national point of view, but striking to the 
imagination. It carries in itself certan elements of 
grandeur. It is therefore not surprising that it should 
have attracted particular notice from the press; but 
the effect upon the imagination of several journals has 
been such as to approach the border line of insanity. 
A measure designed upon its face to reach a practical 
solution of one of the most urgent naval problems that 
can confront a nation having two seaboards, extremely 
remote the one from the other, has been persistently 
represented as a menace to a friendly power — Japan; 
and so effectively has this campaign of misrepresenta- 
tion been carried on, so successfully has an obvious 
and perfectly sufficient reason for this cruise been 
ignored in favor of one less probable, and, so far as 
knowledge went, non-existent, that certain of the press 
of Japan, we are told, have echoed the cry. 

Not only so, but European journals, notably some in 
Great Britain, among them certain which are incessant 
in their warnings against Germany, and conscious that 
the whole distribution of the British fleet has of late 
been modified, with the object of increasing the battle- 
ship force quickly available for the North Sea, where 
their only enemy is Germany, nevertheless affect to 
deprecate the dispatch of a United States fleet from its 
Atlantic to its Pacific coast, where it will be four thou- 
sand miles from Japan, against the two or three hun- 
dred which separate England and Germany. A new 
British naval base has been established on the North 
Sea. The naval maneuvers of this autumn, in which 
have taken part twenty-six battleships and fifteen to 
twenty armored cruisers, that is, over forty armored 
vessels, with other cruisers and torpedo boats in num- 
bers, have been in the North Sea; one coast of which 
only is British as our Pacific coast is ours. The Naval 
Annual for this year, a publication conservative in 
tone as well as high in authority, discusses the stra- 
tegy of the North Sea with unhesitating reference to 
Germany. I take from it the statement that by May, 
1908, 86 per cent of the British battleship strength 
will be concentrated in or near home waters. Yet in 
the face of all this, the rulers of Great Britain and 
Germany, at this very moment of my writing, find no 
difficulty in exchanging peaceful assurances, the sin- 
cerity of which we have no good reason to doubt. 
Have we also forgotten that upon the Emperor Wil- 
liam's famous telegram to Kruger, a British special 
squadron was ordered into commission, ready for 
instant movement? Whether a retort or a menace, 
even so overt a measure, in home waters, gave rise to 
no further known diplomatic action. We Americans 
are attributing to other peoples a thinness of skin, 
suggestive of an over-sensitiveness in ourselves which 
it was hoped we had outgrown. 

Let it be said at once, definitely and definitively, 
that there is in international law, or in international 
comity, absolutely no ground of offense to any state, 
should another state, neighbor or remote, see .fit to 
move its navy about its own coasts in such manner as 
it pleases. Whatever Germany may think of the new 
distribution of the British navy, she says nothing, but 
will silently govern her own measures accordingly. 
The statesmen of Japan, who understand perfectly the 
proprieties of international relations, know this well, 
and doubtless retain their composure; but the result 
of the action of certain of the American press has been 
to stir up popular feeling in both countries, by the 
imputation to the United States government of motives 
and purposes which cannot be known, and which 
prima facie are less probable than the object officially 
avowed. Whether this endeavor to rouse ill blood has 
been intentional or not, is of course known only to the 
editors; but grave ground for suspecting even so un- 
worthy a motive as to injure the national administra- 
tion is fairly to be inferred from such a paragraph as 
I shall here quote, from a New York journal of Octo- 
ber 6. My chief object in quoting, however, is not 
to impugn motives, however reasonable such construc- 
tion, but to emphasize the essential characteristic of 
the coming movement of our fleet: 

"Suppose that soon after the New Orleans riots, when re- 
lations between the United States and Italy were 'strained,' 
the American fleet had been sent on a practice cruise to the 
Mediterranean. 

"Suppose that soon after the Venezuela message, Jlr. Cleve- 
land had ordered the whole American fighting naval strength 
to take a practice cruise off Nova Scotia or Jamaica." 

Such action, in either supposed case, would have been 
wantonly insolent and aggressive, calculated to pro- 
voke hostilities, and such as no statesman would take, 
unless he had already determined to force war, or saw 
it looming large on the horizon; as the British fleet 
was sent to Besika Bay in 1878. The insolence, aggres- 
sion, and provocation, however, would have been the 
demonstration off the coast of the nation with whom 
diplomatic difficulty existed. Occurring when these 
innuendoes did, in the midst of the virulent campaign 
of Imputation of warlike purposes against the Admin- 



istration, the inference is irresistible that there was 
deliberate intention to parallel the sending of our fleet 
from our one coast to our other to a measure as offen- 
sive as those named. The distinguishing characteristic 
of the movement now projected, from the international 
point of view, is that it is not in the nature of a demon- 
stration, peaceful or hostile, off the coast of any other 
state, much less off that of one with whom our rela- 
tions are asserted by the press to be delicate. Not 
every man in the street, however, could detect the 
fallacy. It is a maxim of law that intention can 
only be inferred from action. So wild an insinuation, 
in the columns of a journal distinguished for intelli- 
gence, can, so far as the action shows, be attributed 
only to a willingness to mislead, or to a loss of head. 

In pursuing the next aspect of this cruise to which 
I purpose to devote attention, I am led again to quote 
the same journal. The slip lies before me, but I have 
failed to note the date: 

"We are asked to believe that this expedition to the Pacific 
is a mere 'practice cruise.' He must be a miracle of inno- 
cent credulity who believes it. What observant men perceive 
in this dangerous situation is a cataclysm trained and 
bridled for Theodore Roosevelt to bestride and run amuck." 

The last sentence is not necessary to my purpose; 
but I preserve it, partly for that gem of metaphor, 
"a cataclysm trained and bridled," and partly for the 
directness of the charge against the President of pre- 
paring conditions that must issue in war. 

For the rest, if to believe in the obvious and ade- 
quate motive of practice for the fleet is to be a "miracle 
of innocent credulity," such I must admit myself to be; 
and I do so heartily. I am not in the councils of either 
the government or the Navy Department. I have neither 
talked with nor heard from any person who from 
official position could communicate to me any knowl- 
edge of the facts. My own information has been con- 
fined throughout to the newspapers. Shortly after the 
purpose to send the fleet became known, and counter 
agitation to be made, I had occasion to write to a Brit- 
ish naval friend; and I said to him then that, while I 
had no clue to the motives of the Administration, it 
seemed to me that a perfectly sufficient reason was the 
experience to be gained by the fleet in making a long 
voyage, which otherwise might have to be made for 
the first time under the pressure of war, and the dis- 
advantage of not having experienced at least once the 
huge administrative difficulties connected with so dis- 
tant an expedition by a large body of vessels dependent 
upon their own resources. By "own resources" must 
be understood, not that which each vessel carries in 
herself, but self-dependence as distinguished from 
dependence on near navy yards — the great snare of 
peace times. The renewal of stores and coal on the 
voyage is a big problem, whether the supply vessels 
accompany the fleet or are directed to join from point 
to point. It is a problem of combination, and of sub- 
sistence; a distinctly military problem. To grapple 
with such a question is as really practical as is fleet 
tactics or target practice. 

To this opinion I now adhere, after having viewed 
the matter in the light of such historical and pro- 
fessional thought and training as I can bring to It. 
Other reasons may have concurred; of this I know 
nothing. The one reason, practice, is sufficient. It is 
not only adequate, but imperative. The experiment — 
for such it is until it has become experience — should 
have been made sooner rather than be now postponed. 
That it was not sooner attempted has been, probably, 
because the growth of the navy has only now reached 
the numbers, sufficiently homogeneous, to make the 
movement exhaustively instructive. 

The word practice covers legitimately many features 
of naval activity, which differ markedly and even 
radically from one another, though all conducive to 
the common end — proficiency. I may perhaps illustrate 
advantageously by a remark I have had occasion to 
make elsewhere, upon two theories concerning the sum- 
mer practice cruises of the Naval Academy. There 
were — probably still are — those who advocated spend- 
ing most of the allotted time in quiet, contracted, 
waters, following a prearranged routine of practical 
drills of various descriptions, which would thus be as 
little as possible disturbed by weather or similar im- 
pediment. Others favored the practice vessels putting 
out at once to sea for a voyage of length, amounting 
often to five or six thousand miles, in which must 
necessarily be experienced many kinds of weather and 
other incidents, reproducing the real life of the sea, 
and enforcing such practical action as the variable 
ocean continually exacts. It is evident that these 
conceptions, though opposite, are not contrary to each 
ether, but complementary; and a moment's thought 
shows that under another phase they reappear in 
every fleet, if its active life is thoughtfully ordered 
with a view to full efficiency. It is imperative that a 
fleet, for a large proportion of the year, seek retired 
waters and relatively equable weather, for the purposes 
of drill with the guns; from the slow graduated in- 
struction of the gunners, the deliberate firing at a 
stationary target, and from a ship either at rest or 
slowly moving, up through successive accretions of 
speed, of ship and of discharges, until the extreme test 



Is reached of fast steaming, and firing with the utmost 
quickness with which the guns can be handled. In 
like manner the maneuvering of a body of several 
ships in rapid movement, changing from one forma- 
tion to another, for the ultimate purposes of battle, 
must progress gradually, in order that commanding offi- 
cers and their under-studies may gain, not only abil- 
ity, but confidence, based upon habit; upon knowledge 
of what tneir own ships can do, and what they may 
expect from the other vessels about them. Ships in 
battle order must keep at distances which, relatively 
to the speed maintained, are short; dangerously short, 
except where compensated by the sureness of handling 
based on long practice. It is clear also that altera- 
tions in the personnel of a fleet, which are of frequent 
occurrence, make constant tactical drills additionally 
necessary. 

But when all this — and more not here specified — 
has been accomplished, whether at the Naval Academy 
or for the fleet, what has been done but lay the neces- 
sary foundation upon which to rear the superstructure 
of the real life of the profession? There remains still 
to fulfill the object — very different from mere practice, 
though dependent upon it — which alone justifies the 
existence of a navy. The pupil of the Naval Academy 
passes naturally and imperceptibly into the routine 
life of the service by the simple incident of being 
ordered to a sea-going ship; the single ship, the cruiser, 
gains her sufficient experience by the mere fact of 
staying at sea; but a fleet tied to its home ports, or to 
the drill ground, does not undergo, and therefore does 
not possess, the fullness of fleet life. Not only are 
the interruptions numerous and injurious; not only 
does the easily reached navy yard sap the habit of 
self-reliance; but out in the deep, dependent upon 
itself alone and for a long period, there await a fleet 
on a distant voyage problems so different in degree 
from those of a vessel alone as practically to be differ- 
ent in kind. Multiply any kind of difficulty by six- 
teen, and you have passed from one order of adminis- 
tration to another. 

The movement of the United States battle fleet from 
the Atlantic to the Pacific coast is in the highest sense 
practical, because it is precisely the kind of movement 
which the fleet of any nation may, and usually will, 
be required to make in war. It is further practical, 
because the United States has a Pacific as well as an 
Atlantic coast, and has not a navy large enough to be 
divided safely between them. The question is at least 
debatable, whether for the near future the Pacific is 
not the greater center of world interest; as it cer- 
tainly is, with regard to our own military necessities, 
one of greater exposure than the Atlantic. Like 
France, with her Mediterranean and Atlantic shores, 
the United States is in the painful military dilemma 
of being liable to attack upon one side while the fleet 
is on the other; but our distance to be covered is so 
much greater than that of France, that the position is 
vastly more embarrassing. A fleet of battleships leav- 
ing Toulon, full coaled and victualed, may reach Brest 
or Cherbourg without renewing the fuel and stores in 
its holds,; but a fleet leaving New York or Norfolk 
for San Francisco has upon its hands a most serious 
administrative problem, and one which no accuracy 
of gun-fire, no skill in tactics, can meet. It is in fact 
the problem of Rodjestvensky, to use an illustration 
particularly apt, because recent. Can our navy in 
such case expect from the weak states of South Amer- 
ica the facility for recoaling, etc., which was liberally 
extended to the Russian admiral, to the somewhat 
amazement of the naval profession, and to the just 
indignation of Japan? 

It is an old saying that an army, like a snake, moves 
on its belly. This is little less true of a navy. In the 
foremost naval man of modern times, in Nelson, we, 
according to our several prepossessions, see the great 
strategist, or the great tactician, or the great fighting 
man; but the careful student of his letters realizes 
that, underlying all, is the great administrator, who 
never lost sight or forethought for the belly on which 
his fleet moved. The unremitting solicitude for the 
food essential to the health of his crews; the per- 
petual alertness to seize opportunity, indicated by 
such casual note, at sea: "Finished discharging store- 
ship No. ;" the slipping into Tetuan to fill with 

water, because little progress toward Gibraltar could 
be made against the current and temporary head wind; 
the strong self-control, holding down his constitutional 
impetuosity to move, till sure that all has been done to 
make movement far reaching, as well as accurate in 
direction; the whole culminating at the end of his 
life in a wide sweeping movement across the Atlantic, 
back to Gibraltar, and thence to Brest, a period of 
three months — about equivalent to that required for 
our projected transfer — during which he was never 
embarrassed about stores because always forehanded; 
that is the way — speed, not haste — in which wars are 
won. It was, and was recognized at the time to be, a 
magnificent instance of the mobility which is the great 
characteristic of navies as fighting bodies; not the 
mobility which consists in getting an extra half-knot 
{Continued on page '/12.) 
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TEN YEARS' DEVELOPMENT OF THE BATTLESHIP 
FROM THE "KEARSARGE" TO THE "DELAWARE." 

At the close of the Spanish war the United States 



have to wait upon one another, and the rapidity of 
fire is, therefore, diminished. The ideal mounting for 
rapidity and general efficiency of fire is to carry each 
gun in a turret by itself. It can then be fired as 
often and whenever the officer in command desires, 
and without any reference to the fire of any other 
gun. Another element of danger is the open com- 
munications from the guns to the magazines, a fault 



navy included but four first-class battleships; and f or which, both in these and later ships, we were to 
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Displacement, 11,540 tons. Speed, 16.9 knots. Bunker Capacity, 1,591 tons. Armor: Belt, 16J4 inches to 4 inches ; turrets, 15 inches 
to 17 inches ; barbettes, 15 inches ; deck : flat, 2% inches, slopes, 3 inches to 5 inches. Batteries : Four 13-inch B. L. ; four 8-inch B. L. ; four- 
teen 5-inch- R. F.; twenty 6-pounders ; eight 1-pounders ; four Colts ; two 3-inch field guns. Torpedo Tubes, 4. Complement, 589. 

FIRST-CLASS BATTLESHIP "KENTUCKY." SISTER SHIP " KEARSARGE. ' 

these have been so far outbuilt that to-day they are 
relegated to the class of coast defense vessels. These 
were the "Oregon," "Indiana," "Massachusetts," and 
"Idaho." The first battleships to go into commission 
after the close of the war were the "Kearsarge" and 
"Kentucky," built at Newport News. They marked a 
radical departure from their predecessors. 

THE BATTLESHIPS "KEARSARGE" AND "KENTUCKY." 

The distinguishing feature of the "Kentucky" was 
the method adopted of carrying the 13-inch and 8-inch 
guns of the main battery. With a view to obtaining 
as wide an arc of fire as possible, these guns were 
mounted in superposed or double-deck turrets, as to 
the merits of which there arose a very wide diversity 
of opinion among naval men. The 13-inch guns are 
mounted in the lower turret, upon the roof of which 
is carried a smaller turret for the 8-inch guns. The 
two turrets being constructed integrally, one turning 
mechanism serves for both pairs of guns; but each 
pair is, of course, provided with its own elevating gear. 
The obvious advantage of this mounting is that the 
8-inch are never masked by the 13-inch guns, or by 
the superstructure, as is the case in the "Oregon," 
and all four of them are, therefore, available not only 
for end-on fire, but for fire on either broadside. The 
disadvantages are that a single successful hit by 
the enemy would probably put all the four guns of the 
turret out of commission at once. Another and perhaps 
more serious drawback is that four of the heaviest guns 



pay dearly. Also the central battery of fourteen 
5-inch guns is exposed to destruction by a single large 
shell. The "Kentucky" is a small battleship as size 
goes nowadays, with a displacement of 11,540 tons, a 
trial speed of 16.9 knots, and a bunker capacity of 
1,591 tons. At the waterline she is protected by a belt 
16% inches thick amidships, tapering to 4 inches at 
the bow; the belt is not continuous, but terminates in 
the wake of the after main barbette, the protection of 
the after portion of the ship being left to the pro- 
tective deck, which here is from 3 to 5 inches in thick- 
ness, being elsewhere in the fiat portions of it 2% 
inches in thickness. Above the belt the side of the 
ship for about two-thirds of its length amidships is pro- 
tected by a wall of 5-inch armor which extends to the 
main deck. Above this is a casemate battery pro- 
tected by a wall of 6-inch armor, within which is 
mounted a battery of fourteen 5-inch guns, seven on a 
side. Also the ship carries twenty 6-pounders, eight 
of them on the gun deck, and twelve of them on the 
superstructure deck. All of the guns are served by 
electric hoists, and the big guns are also handled elec- 
trically. These ships are powerfully armed for their 
size; but, judged by modern ideas, their freeboard is 
low, being only about 13 feet, and the secondary bat- 
tery, according to the ideas of the days in which they 
were built, was too light. But, curious to relate, the 
reversal of ideas as to the armament of ships has 
been such that, in respect of her secondary battery, 
the "Kearsarge" is thoroughly up-to-date, carrying a 
main armament of heavy guns, and a secondary arma- 
ment of 5-inch guns for repelling torpedo attack. An 
improved type of this gun is to be mounted on our 
latest 20,000-ton ships of the "Delaware" class. 

THE FIRST-CLASS BATTLESHIP " ALABAMA "- CLASS OF 
THREE SHIPS. 

The next addition of battleships to our navy con- 
sisted of the three vessels of the "Alabama" class, 
namely, the "Alabama," "Wisconsin," and "Illinois." 
These vessels were built respectively at the. Cramps' 
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Displacement, 11,552 tons. Speed, 17.2 knots. Bunker Capacity, 1,310 tons. Armor: Belt, 16J^ inches to 4 inches ; turrets, 

14 inches ; barbettes, 15 inches ; deck : flat, 2% inches, slopes, 3 inches to 4 inches. Batteries : Four 13-inch B. L. : fourteen 6-inch 

R. F.; sixteen 6-pounders ; six 1-pounders ; four Colts ; two 3-inch field guns. Torpedo Tubes, 4. Complement, 590. 



FIRST-CLASS BATTLESHIP "ALABAMA. 



ALSO "WISCONSIN" AND "ILLINOIS. 1 
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Displacement, 12,500 tons. Speed, 18 knots. Bunker Capacity, 2,000 tons. Armor (Krupp): Belt, 11 inches to 4 inches; turrets, 

12 inches to 11 inches; barbettes, 12 inches; deck: fiat, 2% inches, slopes, 3 inches to 4 inches. Armament: Four 12-inch 40-caliber, 

sixteen 6-inch 50-caliber R. F.; six 3-inch R. F.; eight 6-pounders: six 1-pounders ; two Colts ; two 3-inch field guns. Torpedo 

Tubes, 2 submerged. Complement, 551. 

FIRST-CLASS BATTLESHIP "OHIO." ALSO "MAINE" AND "MISSOURI." 



shipyard, at the Union Iron Works, San Francisco, 
and at Newport News. In one respect they hark back 
to the "Iowa," for, like her, they have a good free- 
board, being provided with a forecastle deck with a 
height of about 20 feet above the water-line, this free- 
board being continued to the aftermost main turret, 
where it is reduced by the height of one deck to a 
freeboard of about 13 feet. The displacement is about 
the same as that of trie "Kearsarge" class, and with 
11,207 horse-power they developed on trial about 
17 knots. The armor plan is similar to that of the 
"Kearsarge," consisting of a waterline belt extending 
from the after main turret to the bow, 16% inches 
thick amidships, 4 inches at the bow. Above this is a 
wall of armor, extending to the upper deck amidships, 
which is 5% inches in thickness, and on the main 
deck this armor is pierced to carry eight 6-inch guns 
in casemates. Two 6-inch guns are mounted in case- 
mates in the bow, and on the upper deck in casemates 
are carried four other 6-inch guns, two on each broad- 
side. The main battery consists of four 13-inch guns, 
carried in turrets of 14-inch armor, above barbettes of 
15-inch armor. 

In the armament of these ships the government 
made a rather surprising departure from the previous 
battleships of our navy, by discarding the 8-inch gun 
altogether. In the six battleships which preceded 
them the 8-inch gun was, perhaps, the most striking 
characteristic of the armament, serving to distinguish 
our battleships from those of other navies, in which 
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the usual plan was to carry four main 12-inch or 13- 
inch guns, and a secondary battery of 6-inch guns. 
But the United States battleships, in addition to the 
main and secondary batteries, mounted a powerful in- 
termediate battery of 8-inch pieces. The disappear- 
ance of the 8-inch gun was greatly regretted by a ma- 
jority of the officers of our navy, and its reappearance, 
later, in the "Georgia" class was hailed with profound 
satisfaction. The "Alabama" class, also, are readily 
distinguished from other- battleships of the navy, by 
the fact that the boilers are placed fore and aft, and 
the two elliptical smokestacks are placed side by side, 
an arrangement which had been followed in the battle- 
ships of the "Royal Sovereign" class of the British 
navy. 

FISST-CLASS BATTLESHIP " MAINE"— CLASS OF THBEE 
SHIPS. 

On May 4, 1898, Congress authorized the construc- 
tion of three battleships, the plans of which very close- 
ly followed those of the 
"Alabama" class, the idea 
being to have a homogene- 
ous squadron of six iden- 
tical vessels. When it was 
learned, however, that the 
contract speed of these 
ships was to be only 16 
knots, which Was about 
two knots slower than the 
speed of many foreign 
battleships, which were 
under construction at that 
date, there was a strong 
agitation in favor of the 
modification of these ships, 
which led to a revision of 
the plans to the extent of 
lengthening them by 20 
feet, in order to provide 
the necessary space for an 
increase in the motive 
power. The "Alabama" 
class are 368 feet between 
perpendiculars, and the 
"Maine" class 388 feet, 
the other dimensions of 
the hull being identical 
throughout. The addition- 
al 20 feet of length raised 
the displacement from 
11,552 tons in the "Ala- 
bama" to 12,500 tons in 
the "Maine"; and enabled 
the horse-power to be in- 
creased from about 11,000 
to 15,603, with the result 
that on trial the "Maine" 
accomplished 18 knots. 
The "Maine" was built at 
Cramps, the "Missouri" at 
Newport News, and the 
"Ohio" at San Francisco. 
The additional length 
made it possible to mount 
an extra pair of 6-inch 
guns in the central bat- 
tery, and the 35-caliber 
13-inch gun of 2,100 foot- 
seconds velocity, gave 
place to the new 40-caliber 
12-inch piece of 2,700 foot- 
oeconds velocity. This re- 
sulted in a saving of 40 
tons in the weight of the 
four guns, and a gain in 
penetration of from 12.5 
inches at 3,000 yards for 
the 13-inch to 16.3 inches 
at the same distance for 
the 12-inch piece. An ad- 
ditional smokestack was 
added, and a return was 
made to the practice of 
placing the stacks on the 
longitudinal center line of 
the vessel. The previous 

battleships had all been protected with Harveyized 
armor; but in the "Maine" class, for the first time, the 
Krupp armor was employed, and it has been used in 
all subsequent battleships. Because of its higher re- 
sisting qualities, it was possible to reduce the thick- 
ness of the armor all round, the belt being 11 inches 
and the turrets 12 inches in thickness as against 16% 
inches and 14 inches respectively in the "Alabama" 
class. The 6-inch guns also are of the latest 50-caliber 
pattern ; and, taken altogether, these three vessels are to 
be considered the most heavily armed battleships of 
their particular type and date to be found in any navy. 
The bow 12-inch guns are carried at a height of 26% 
feet above the water, the after 12-inch at a height of 
19 feet. All four 12-inch can be loaded in any posl- 
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tion, and both the hoisting of the ammunition and the 
maneuvering of the guns are done electrically. 

FISST-CLASS BATTLESHIP " GEORGIA "—CLASS OF FIVE 
SHIPS. 

The Congress of 1899 authorized the construction 
of three, and the Congress of 1900 of two first-class 
battleships, which to-day constitute what is known 
as the "Georgia" class. These ships are the "Geor- 
gia," "Nebraska," "New Jersey," "Virginia," and 
"Rhode Island." The contract for the "New Jersey" 
and "Rhode Island" went to the Fore River Ship- 
building Company; for the "Georgia," to the Bath 
Iron Works; for the "Virginia," to the Newport News 
Company; and for the "Nebraska," to the Moran 
Brothers, at Seattle. These ships represent a great 
advance in size, speed, and power over the "Maine" 
class. The main battery consists of four 12-inch guns, 
and the secondary battery of twelve 6-inch pieces; 
but the 8-inch gun makes its reappearance once more, 
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Displacement, 14,948 tons. Speed, 19 knots. Bunker Capacity, 1,700 tons. Armor : Belt, 11 inches to 4 inches ; turrets, 

11 to 10 inches and 6J*g to 6 inches ; barbettes, 10 inches and 6 inches ; deck: flat, 1J^ inch, slope, 3 inches. Armament : Four 12-inch 

40-caliber B. L.; eight 8-inch 45-caliber B. L.; twelve 6-inch 50-caliber R. F.; twelve 3-inch R. F. ; twelve 3-pounders ; eight 1-pound- 

ers ; two 3-inch field guns ; six automatic guns ; two machine guns. Torpedo Tubes, 4 submerged. Complement, 705. 

FIRST-CLASS BATTLESHIP " VIRGINIA." 




Copyright 1906 by Loeffler. 

Displacement, 16,000 tons. Speed, 18 knots. Coal Supply, 2,200 tons. Armor: Belt, 11 inches to 4 inches ; casemates, 7 inches; 

main turrets, 12 inches ; secondary turrets, 8 inches ; deck, 3 inches. Armament : Four 12-inch, eight 8-inch, twelve 7-inch, twelve 

3-inch rapid-fire guns, 26 smaller guns. Torpedo Tubes, 4 submerged. Complement, 803. 

BATTLESHIP " LOUISIANA." ALSO " CONNECTICUT." 



eight of these pieces being carried. The length is in- 
creased to 450 feet, and the beam to 76 feet 10 inches. 
The displacement is increased from 12,500 in the 
"Maine" to nearly 15,000 in the "Georgia," and the 
speed is 19 knots. The armor plan is generally simi- 
lar to that of the "Maine," except that the belt is car- 
ried continuously from bow to stern. In order to se- 
cure a maximum concentration of fire the double tur- 
ret was reintroduced, four of the 8-inch guns being 
carried on the roof of the 12-inch turret, the other 
four 8-inch being mounted in two turrets, one on 
either beam. The command of the large guns is excep- 
tionally good, the 12-inch being 26% feet above the 
water, and the center line 8-inch 32 feet above the 
water; the side 8-inch, 26 feet above the water; but the 



6-inch guns of the secondary battery are only 12 feet 
above the waterline. The great defect of these ships 
is the lack of protection to the magazines below the 
big gun turrets. There are no handsomer battleships 
in our navy than these of the "Georgia" class. All 
of them made their contract speed of 19 knots, and, 
in several cases, this speed was considerably exceeded. 
They have a bunker capacity of 1,700 tons of coal, 
and, compared, with other ships of their displacement 
and date, they carry an exceptionally heavy battery. 
When in the end-on position they can concentrate 
ahead or astern two 12-inch, six 8-inch, and two 6- 
inch. On either broadside they can train four 12- 
inch, six 8-inch, and six 6-inch guns. The guns of the 
superposed turrets, both 8-inch and 12-inch, can be 
trained through an arc of 270 degrees. The 8-inch 
guns on the beam have an arc of training of 180 de- 
grees, and the guns of the 6-inch battery have an arc 
of training of 110 degrees. In these ships was mount- 
ed, for the first time, the new powerful turbine-driven 

21-inch torpedo, for the fir- 
ing of which each ship 
carries four submerged 
torpedo tubes. 

FIRST-CLASS BATTLESHIP 

" CONNECTICUT "—CLASS 

OF SIX SHIPS 

Following the "Georgia" 
class came the authoriza- 
tion in 1902 of the "Con- 
necticut" and "Louisiana," 
and in the following two 
years of the "Kansas," 
"Minnesota," "Vermont," 
and "New Hampshire." 
In the same year also 
were authorized two bat- 
tleships, the "Idaho" and 
"Mississippi," of less size, 
power, and speed, of 
which we shall speak later. 
The first six vessels form, 
like the ships of the 
"Georgia" class, a homo- 
geneous squadron. The 
"Connecticut," built at the 
Brooklyn navy yard, and 
the "Louisiana," built at 
Newport News, are practi- 
cally identical. The "Kan- 
sas" and "New Hamp- 
shire," built by the New 
York Shipbuilding Com- 
pany; the "Minnesota," 
built at Newport News; 
and the "Vermont," built 
by the Fore River Ship- 
building Company, differ 
slightly in armor and 
other details from the two 
earlier ships. In tlie 
"Connecticut," as compar- 
ed with the "Georgia," the 
length was increased by 15 
feet, the beam by 7% 
inches, and the draft by 9 
inches, the displacement 
being raised from 14,948 
tons to 16,000 tons. The 
armor plan remained prac- 
tically the same, except 
that the protection to the 
lower deck and casemates 
was increased to 7 inches. 
The battery, however, is 
greatly increased in pow- 
er, the latest pattern of 45- 
caliber 12-inch gun being 
mounted in these ships for 
the first time in our navy. 
In addition to four of 
these carried axially in 
barbette turrets forward 
and aft, there are eight 
45-caliber S-inch guns in 
turrets on the broad- 
side, and an exceedingly powerful secondary battery 
mounted in casemates on the gun deck, consisting of 
twelve 7-inch 50-caliber rapid-fire guns. The 7-inch 
gun is a new gun, and it was mounted for the first 
time in the "Connecticut" and "Louisiana." It is a 
50-caliber piece, capable of penetrating 6.4 inches of 
Krupp armor at 3,000 yards. The fire in any direction 
from these ships is heavy, consisting of two 12's, 
four 8's, and two 7's ahead and astern, and four 12's, 
four 8's, and six 7's on the broadside. They are pro- 
vided with four submerged torpedo tubes for the new 
turbine torpedo, and they have the large coal supply 
of 2,200 tons. Both the "Connecticut" and "Louisiana" 
exceeded their high contract speed of 18 knots with 
(.Continued on page 4S9.) 



> 1907 SCIENTIFIC AMERICAN, INC. 



o 




o 

3 







! 

5 



Displacement) 16,000 tons. Speed, 18.5 knots. Coal Supply, 2,800 tons. Armor: Belt, 12 inches ; casemate side armor, 10 to 8 inches; barbettes and turrets, 10 to 12 inches. Armament: Eight 45-caliber 12-inch guns; twenty-two 3-inch guns. Torpedo Tubes, 2 submerged. 21-inch. 

FIRST-CLASS BATTLESHIP "SOUTH CAROLINA." ALSO "MICHIGAN." 
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CRUISERS 

ARMORED CRUISERS OF THE "CALIFORNIA" AND 

"WASHINGTON" CLASSES— TEN SHIPS. 

During the Spanish war, the armored cruiser gave 

such clear demonstration of its value, that it was not 

long before Congress had authorized the construction 



knots with 22,000 horse-power, but this was in every case 
exceeded, the "Pennsylvania" making about 22% knots, 
and the other vessels from 0.13 to 0.24 knot in excess 
of the contract speed. The ships carry a maximum sup- 
ply of 2,000 tons of coal, and each is fitted with two 
18-inch submerged torpedo tubes. Subsequently, four 
cruisers were authorized, which are nearly 1,000 tons 
larger than the "California" class, and embody im- 
provements in the armament and armor plan. These 



W* 




Copyright 1906 by Loeffler. 

Displacement, 13.680 tons. Speed, 22 knots. Bunker Capacity, 2,000 tons. Armor: Belt, 6 inches to 3)^ inches ; turrets, 6% 

inches to 6 inches ; barbettes, 6 inches ; deck, 1}^ inch to 4 inches. Armament: Four 8-inch 45-caliber B. L.; fourteen 6-inch 50-cali- 

ber R. F. ; eighteen 3-inch R. F.; twelve 3-pounders ; eight 1-pounders ; two 3-inch field guns; two machine guns; six automatic 

guns. Torpedo Tubes, 2. Complement, 822. 

ARMORED CRUISER "PENNSYLVANIA." ALSO "CALIFORNIA," "SOUTH DAKOTA," "COLORADO," 

"MARYLAND," AND "WEST VIRGINIA." 



are the "Washington," built by the New York Ship- 
building Company; the "Tennessee," built at Cramps; 
and the "Montana" and "North Carolina," now building 
at Newport News. The improvements consist of length- 
ening the belt until it extends well beyond the bar- 
bettes of the main guns; substituting four 10-inch 
40-caliber guns, in place of the four 8-inch 45-caliber 
guns, and adding a pair of 6-inch guns to the sec- 
ondary battery, making sixteen in all. 

Although the ships of this class are the equal of 
those armored cruisers of foreign navies designed at 
the same date, they are entirely outclassed by the later 
armored cruisers of other navies, such as the Japa- 
nese "Tsukuba," with its four 12's, twelve 6 s, and 
twelve 4.7's, and the British "Invincible" class, carry- 
ing eight 12's and sixteen 4-inch guns. 

PROTECTED CRUISER " CHARLESTON"— CLASS OF 
THREE SHIPS. 

We have recently added to the navy three protected 
cruisers which, in view of developments since the 
Japanese war, are of doubtful value. These are the 
"Charleston," built at Newport News; the "Mil- 
waukee," built at San Francisco; and the "St. Louis," 
built by Neafie & Levy, of Philadelphia. In view of 
the size of these ships, 9,700 tons, it is unfortunate 
that they should be so poorly protected. Their armor 
plans show a protective deck only 2 to 3 inches in 
thickness, and a partial belt of 4-inch armor, with 
4-inch armor for the protection of the central bat- 
tery. The ships carry each fourteen 6-inch 50-caliber 
guns, one mounted forward, one aft behind shields, 
and the other twelve being carried on the gun and 
main decks within the central battery. The vessels 
have made speeds of slightly over 22 knots on trial, 
which is half a knot above the contract requirement. 
Fifteen hundred tons of coal can be stored in tin 
bunkers. The fighting value of these ships is small; 
though they are no worse than the contemporary Brit- 
ish ships of the "County" class, several of which have 
visited our eastern harbors in recent years. In a mod- 
ern engagement, these vessels would be quite unable to 
engage the up-to-date cruisers of some foreign navies, 
and against ships of their own type they would be 



of a powerful class of five of these ships, to embody 
the latest ideas for this type. The class includes the 
"California" and "South Dakota," built at San Fran- 
cisco; the "Colorado" and "Pennsylvania," built by 
Cramps; and the "Maryland" and "West Virginia," 
built by the Newport News Shipbuilding Company. 
These ships are 502 feet long, 69 feet 6% inches beam, 
and 24 feet 1 inch draft, on which draft they displace 
13,680 tons. In outward appearance they are exceed- 
ingly handsome ships, with two masts and four fun- 
nels. Their freeboard varies from 20 feet at the bow 
and stern to about 19 feet amidships. The protection 
consists of a continuous belt from 6 to 3% inches in 
thickness, associated with a deck having a thickness 
of 4 inches on the slopes, and 1% inches on the flat. 
Above the main belt, the side of the ship amidships, 
for about one-third of the ship's length, is protected 
by 5 inches of armor with 4 inches transverse bulk- 
heads. The main battery of four 8-inch guns is car- 
ried in two turrets forward and aft, and the fourteen 
6-inch guns are mounted in a central broadside battery 
and in casemates, ten of the guns on the gun deck and 
four on the main deck. There is also a battery of eigh- 
teen 14-pounders mounted on the gun deck and in the 
superstructure. The ships were designed to make 22 
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Displacement, 14,500 tons. Speed, 22 knots. Bunker Capacity, 1,950 tons. Armor : Belt, 5 inches ; turrets, 9 inches to 5 
inches ; barbettes, 7 inches to 4 inches ; deck, 4 inches to 1J4 inch. Armament : Four 10-inch 40-caliber guns ; sixteen 6-inch 50 cali- 
ber guns ; twenty-two 3-inch guns ; twelve 3-pounders ; fourteen small guns. Torpedo Tubes, four 21-inch. 

ARMORED CRUISER "TENNESSEE." ALSO "WASHINGTON," "MONTANA," AND "NORTH CAROLINA." 
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Displacement, 9,500 tons. Speed, 22 knots. Bunker Capacity, 1,500 tons. Armor : Belt, 4 inches ; topsides, 4 inches ; deck, 

flat, 2 inches ; slopes, 3 inches. Armament : Fourteen 6-inch R. F.; eighteen 3-inch R. F.; twelve 3-pounder semi-automatics ; four 

1-pounder automatics ; two 3-inch field guns ; two .30-caliber machine guns ; eight .30-culiber automatics. Complement, 564. 

SEMI-ARMORED CRUISER "CHARLESTON." ALSO 'MILWAUKEE" AND "ST. LOUIS." 



terribly cut up by shell fire of the rapid-fire batteries. 
They will be useful for scouting purposes; but coultt 
engage only ships as poorly protected as themselves. 

UNARMORED CRUISER " CHATTANOOGA " AND CLASS. 

The Congress of 1899 authorized the construction of 
six small unarmored cruisers, which are known as the 
"Chattanooga," "Cleveland," "Denver," "Des Moines," 
"Galveston," and "Tacoma." These vessels were de- 
signed to serve as "station ships"; that is to say, their 
duty, in times of peace, is mainly to cruise on foreign 
stations, and in time of war perform various naval 
duties which would not call for vessels of either great 
speed or serious fighting power. To this end they 
were designed with roomy quarters for the officers and 
men, and particular attention was paid to the various 
requirements of long cruises in foreign waters, where 
the opportunities for docking and refitting are limited. 
To enable them to keep the sea for lengthy periods, 
they are sheathed with wood and copper. They are 
just under 300 feet in length, 44 feet in beam, and 
have a draft of 15 feet 9 inches for a displacement 
of 3,200 tons. The protection consists of a deck 5/16 
of an inch on the flat and 2% inches on the slope. 
The "Des Moines," of which we present an illustration, 
built by the Fore River Company, made 16.6 knots 
on her trials. She carries a maximum supply of 700 
tons of coal, which is sufficient for 7,000 miles of cruis- 
ing at 10 knots speed. Each ship mounts ten 5-inch 
50-caliber guns, and twelve smaller guns. The former 
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are mounted, two on the main deck, one forward and 
one aft protected by shields, and eight on the gun deck 
in broadside. The complement is 293 officers and men. 

THE SCOUT CRUISER " SALEM " AND CLASS. 

There are now under construction for our navy 
three vessels of an entirely new class, which are ex- 
pected to prove a very serviceable type. These, are 
the scout cruisers "Birmingham" and "Salem," build- 
ing at Pore River, and the "Chester," 
building at the Bath Iron Works. As 
they are not designed to do any fighting, 
except in an emergency, the effort of the 
designers has been to make them fast 
and thoroughly seaworthy. To this end 
they are provided with a lofty forecastle 
deck; and although they are but of 3,750 
tons displacement, they are being fitted 
with engines of 16,000 horse-power, with 
which they must develop a speed of 24 
knots. With a view to obtaining data as 
to the relative efficiency of the three types 
of engine, the "Birmingham" is being 
fitted with twin-screw reciprocating en- 
gines, the "Chester" with four-screw Par- 
sons turbines, and the "Salem" with 
twin-screw turbines of the Curtis type. 
The armament consists of twelve 3- 
inch rapid-fire guns and two 21-inch sub- 
merged torpedo tubes. One excellent 
feature of these boats is the large coal 
supply, of 1,250 tons, which is expected 
to give them a radius of action larger 
than that of contemporary scouts of 
other navies. 



fill with water; but the commander-in-chief may find 
imposed upon him the consideration: Where should 
we fill with coal, and to what extent beyond the bunker 
capacity, in order to make the successive coalings, and 
the necessary stretches from point to point, most easy 
and most rapid? What distribution of these operations 
will make the total voyage shortest and surest? What 
anchorages may be available outside neutral limits, 
should neutral states consider coal renewal and other 



THE TRUE SIGNIFICANCE 07 THE 
PACIFIC CRUISE. 

(Continued from page 40"t.) 
on a speed trial with picked coal and 
firemen, but that which loses no time 
because it never misses opportunity. At 
the end, when he came off Brest, out of 
the dozen ships with him, all but two 
were turned over to the admiral there 
commanding, ready for any call; to 
blockade or to fight. Of the two, one, 
worn out structurally, he had retained 
from the first chiefly because of her 
value as a fighting unit, due to an ex- 
ceptional captain; the other, his own flagship, had 
been over two years from a home port, yet within a 
month of arrival sailed again for his last battle. Com- 
pared to these its antecedents, Trafalgar is relatively 
a small matter. 

The example is for all time. Incidental conditions 
have changed since then, but the essential problem 
remains. Steamers may not find in a calm, or in an 
unprofitable head wind, the propitious moment for 
clearing a storeship, or running into a near port to 




Displacement, 3,200 tons. Speed, 16^ knots. Bunker Capacity, TOO tons. Armor : Beck, 

^a inch on flat, 1 inch to 2 inches on slopes. Armament : Ten 5-inch R. F. ; eight 6-pounders : two 

1-pounders ; four Colts ; one 3-inch field gun. Complement, 293. 

SEMI-PROTECTED CRUISER " DES MOINES." ALSO " CLEVELAND," " CHATTANOOGA," 
"DENVER," "GALVESTON," AND "TACOMA." 



refreshment an operation of war not to be permitted 
within their jurisdiction? What choice is there among 
these anchorages, for facility due to weather? If 
driven to coal at sea, where will conditions be most 
propitious? For concrete instances: How much of 
the wide and shoal estuary of the La Plata is within 
neutral jurisdiction? Is the well-known quietness of 
the Pacific between Valparaiso and the equator such 
that colliers can lie alongside while the ships hold 
their course? If so, at what speed can they move? 



Then the mere operation of transferring the coal, 
or other stores, under any of these circumstances 
is done more rapidly the second time than the 
first; and the third than the second. At what 
points of the voyage should additional colliers join, 
having reference, not only to the considerations above 
mentioned, but also to the ports whence they sail, that 
the utmost of their cargo may go into the fleet and 
the least be expended for their own steaming? It is 
always well to consider the worst diffi- 
culties that may be met. From the 
north tropic on the one side to the same 
latitude on the other, the whole voyage 
of an American fleet will be in foreign 
waters, except when on the ocean com- 
mon. Upon what hospitality can it 
count in war? 

I hold it to be impossible that a fleet 
under a competent commander-in-chief 
and competent captains — not to mention 
the admirable junior official staff of our 
navy, of highly trained officers in the 
prime of life — can make the proposed 
voyage once, even with the advantages 
of peace, without being better fitted to 
repeat the operation in war. No amount 
of careful pre-arrangement in an office 
takes the place of doing the thing itself. 
It is surely a safe generalization, that 
no complicated scheme of action, no in- 
vention was ever yet started without 
giving rise to difficulties which anxious 
care had failed to foresee. If challeng- 
ed to point out the most useful lesson 
the fleet may gain, it may be not unsafe 
to say: its surprises, the unexpected. If 
we can trust press reports, surprise has 
already begun in the home ports. The 
fleet apparently has not been able to get 
ready as soon as contemplated. If so, 
it will be no small gain to the govern- 
ment to know the several hitches; each 
small, but cumulative. 

In my estimation, therefore, the mat- 
ter stands thus: In the opinion of Sir 
Charles Dilke — than whom I know >no 
sounder authority, because while non-pro- 
fessional he has been for a generation a 
most accurate observer and appreciative 
student of military and naval matters 
— the United States navy now stands second in 
power only to that of Great Britain; but it is not 
strong enough to be divided between the Atlantic and 
Pacific coasts. Doth are part of a common country; 
both therefore equally entitled to defense. It follows 
inevitably that the fleet should be always ready, not 
only in formulated plan, but by acquired experience, 
to proceed with the utmost rapidity — according to the 
definition of mobility before suggested — from one coast 
to the other, as needed. That facility obtained, both 




Length, 420 feet Beam, 461 cet 8 Inches. Trial Draft, 16 feet 10 incnes. Depth Amldshlp, 36 feet 6 Inches. Displacement on Trial, 3,760 tons. Battery* twelve 3-inch gnus. Torpedo Tubes, 

two submerged. Armor : Deck, \% inch, side, 2 inches. Horse Power, 16,000. Speed, 24 knots. Coal Supply, 1,260 tons. 

SCOUT CRUISER " SALEM." CLASS OF THREE SHIPS. 
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coasts are defended in a military sense. By this I do 
not mean that an enemy may not do some flying 
injury — serious injury — but that no large operation 
against the coasts of the United States can prosper, 
unless the enemy command the sea; and that he can- 
not do, to any effect, if within three months a superior 
United States force can appear. Rodjestvensky took 
longer; but could he have smashed Togo, as Togo did 
him, what would have been the situation of Japan, 
for all the successes of the preceding fourteen months? 
Evidently, however, the shorter the transit from the 
Pacific to the Atlantic, the greater will be the power 
of the fleet for good; just as it, would have been better 
if Rodjestvensky — assuming his success — had come 
before Port Arthur fell, or better still before its fleet 
was destroyed. Such mobility can be acquired only 
by a familiarity with the ground, and with the meth- 
ods to be followed, such as Nelson by personal experi- 
ence had of the Mediterranean and of the West Indies; 
of the facilities they offered, and the obstacles they 
presented. Such knowledge is experimental, gained 
only by practice. It is demonstrable, therefore, that 
the proposed voyage is in the highest degree practical; 
not only advisable, but imperative. Nor should it be 
a single spasm of action, but a recurrent procedure; 
for admirals and captains go and come, and their 
individual experience with them. Why not annual? 
The Pacific is as good a drill ground as the Atlantic. 



Paper from Peat. 

In the report of United States Consul R. S. S. Bergh, 
of Gothenburg, Sweden, it is announced that paper 
making from peat has been begun in Sweden on a 
commercial scale. A company capitalized at over a 
million has acquired possession of extensive peat bogs, 
and has prepared plans for mills to turn out wrapping 
paper and pasteboard. Although the money for the 
enterprise was largely put up in London, the process 
by which the vegetable fiber of the peat is to be turned 
into paper is covered by an American patent. It is 
claimed that the cost of a ton of paper worth $30 is 
but $15, leaving a more than satisfactory margin of 
profit. Further claim is made that but two hours are 
required to convert peat into paper. This process, 



HABBOE-DEFENSE MONITOES. 

The great scare which took place along our sea- 
board cities when it was known that the Spanish fleet 
had started for America was no doubt largely respon- 
sible for the authorization by Congress in 1898 of four 
harbor defense monitors, one of which, the "Arkan- 
sas," built at Newport News, is herewith illustrated. 
The others, the "Florida," "Nevada," and "Wyoming," 



remaining three reserves are in the waters of the 
State of Washington and include islands, some being 
at the entrance to Puget Sound, while the others are 
on the southwestern coast of the State near the Ore- 
gon line. 

In forest preserves 480,451 acres have been added to 
the Stanislaus and Lassen Peak national forests in 
California, the addition to the Stanislaus forest lying 
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Displacement, 3,335 tons. Speed, 12 knots. Bunker Capacity, 400 tons. Armor: Belt, 11 inches; turrets, 11 inches; bar- 
bettes, 11 inches; deck, V& inch. Armament: Two 13-inch 40-caliber B. L. ; four 4-inch R. F.; three 6-pounders ; six 1-pounders ; 

two Colts. Complement, 137. 

HAEBOE DEFENSE HONITOE " ARKANSAS. " ALSO "FLORIDA," "WYOMING," AND "NEVADA." 



were built at Elizabethport, Bath, Me., and San Fran- 
cisco. The "Arkansas" is 252 feet long, 50 feet beam, 
and draws only 12 feet 6 inches of water. She is a 
typical monitor, with a freeboard of only a few feet 
and her main battery of two 12-inch guns is carried at 
a height of not more than 8 or 10 feet above the 
water. The belt, 11 inches in maximum thickness, :s 
5 feet wide, half of this being below the water line. 
The deck is 1% inches thick and the barbette and 
turret are protected by 11 inches of armor, all treated 



in Calaveras, Tuolumne, and Mariposa counties. The 
strip of land is 55 miles long and covers 348,570 acres. 
The northern part of this addition takes in the famous 
Calaveras grove of big trees, which is owned privately. 
The other smaller adjacent groves have given to the 
government the intention of buying the patented land. 



TORPEDO-BOAT DESTEOTEES. 
At the time of the Spanish war the United States 
possessed no torpedo-boat destroyers; but the Congress 




LONGITUDINAL SECTION, SHOWING INTEBNAL AEBANGEHENTS OF TOBFEDO-BOAT DESTEOYEBS. 



however, will not do away with the use of wood pulp 
entirely, since only the rougher kinds of wrapping 
paper and cardboard can be economically made. 
Coarse papers and cardboards made from peat possess 
greater strength than similar articles in which straw 
is the basis. The supply of peat in the world is practi- 
cally inexhaustible. It is found in all the countries of 
northern Europe, where it has been used for centuries 
as a fuel. It is not unusual to discover deposits many 
miles in extent and from ten to fifty feet deep. Siberia 
alone possesses thousands of square miles of this mate- 
rial, and much is known to exist in the United States 
and Canada. If it helps to produce the coarser grades 
of paper and thus relieves the pressure upon the tim- 



by the Krupp process. In each corner of the super- 
structure is mounted a 4-inch, 50-caliber gun. The 
vessels have a speed of 12 knots in smooth water. 
They are purely harbor defense vessels, and in any but 
a comparatively smooth sea it would be difficult to 
make accurate shooting with the big guns. Steaming 
head to sea the decks are constantly submerged, and it 
would be a problem under such conditions to keep the 
water out of the turrets. It is certain that no more 
ships of the monitor type will be constructed for the 
United States navy. 



New Forest Reserves Created. 

President Roosevelt has recently created four new 




Length, 240 feet 7 inches. Beam, 22 feet 3 inches. Draft, 6 feet S inches. Displacement, 430 tons. Horse Power, 6,425 

Speed, 38 knots. 

TOBPEDO-BOAT DESTBOYEB " MACDONOUGH. ' CLASS OF SIXTEEN VESSELS. 



ber supply, it will do a great deal toward aiding in 
the preservation of the forests of the United States. 



The output of coal in Peru in 1906 was 79,900 tons, 
as against 75,300 tons in the previous year. The out- 
put of oil increased from 50,000 tons to 71,000 tons. 
The greater bulk of the coal was raised in the Cerro 
de Pasco district. The copper output showed ah in- 
crease over the previous year, and amounted to 13,500 
tons, this figure including ingots, mattes, and mineral. 



bird and animal reserves on the Pacific coast, as well 
as increasing certain forest reserves. The action was 
the outcome of the campaign undertaken by the Na- 
tional Association of Audubon Societies, to prevent the 
extermination of the sealion and of certain birds 
inhabiting the small islands along the northwestern 
Pacific coast. One of the reserves on the coast of Ore- 
gon embraces a number of rocky islets which are 
worthless for any other purpose. In spite of this fact, 
they are inhabited by a vast number of sea birds. The 



of 1898 authorized on May 4 the construction of six- 
teen of these vessels. The contracts were signed in 
the following autumn, and it was not until some four 
years later that these boats went into commission. 
The accompanying photograph of the "Macdonough" 
shows the characteristic features of these craft. They 
vary in displacement from 408 to 482 tons, on a mean 
draft of from 6 feet to 7 feet 2 inches; but the full 
load displacement is considerably greater, varying 
from 512 to- 692 tons. The "Macdonough" is 240 
feet 7 inches long, 22 feet 3 inches extreme beam; 
her mean draft is 6 feet 8 inches; her normal dis- 
placement 430 tons, and her full load displacement 
512 tons. She is driven by twin-screw triple- 
expansion engines. Steam is supplied by Thorny- 
croft boilers. Her highest speed on trial was 28 knots 
on a mean displacement of 400 tons, and this was 
obtained with an indicated horse-power of 6,425; Her 
bunker capacity is 110 tons. The lowest speed ob- 
tained on trial by any of these boats was 28.1 knots 
and the highest 29.69 knots, which was the speed of 
the "Stewart." It cannot be said that our destroyers 
have been very successful. During last summer a race 
was arranged from Sandy Hook to Hampton Roads, in 
which several of the boats broke down and the win- 
ners fell far below their trial speeds. It is believed 
by our naval constructors that it is wiser to build 
larger and stronger boats with greater cruising radius, 
and be satisfied with a moderate speed of from 24 to 
25 knots. It is claimed that such boats could repeat 
their trial speed in actual service under any but the 
most extreme conditions, and that they would be free 
from the ever-recurring breakdowns which render our 
present destroyers so unreliable. Hence the present 
intention of the government is to build five 800-ton 
destroyers in which the weights allotted to hull and 
engines will be sufficient to render them serviceable 
in any kind of weather. These boats are to be driven 
by Parsons turbines. We think it would be wise to 
add to the displacement, and raise the speed to at 
least 30 knots. 

We have also added to the navy 22 torpedo boats of 
from 150 to 34-0 tons displacement, and of from 23 to 
30 knots speed, the particulars of which are given in 
the tabular summary of the navy on another page. 
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WARSHIP TONNAGE OF THE PRINCIPAL NAVAL 
POWERS. 

On a given amount of displacement, two competent 
naval architects will produce two ships which, while 
they may differ very widely in details, are apt to repre- 
sent about the same amount of military efficiency in the 
total. What one gains in gun power, the other will 
exhibit in superior armor protection. Where one ex- 
cels in speed the other will show great endurance or 
cruising radius, and so. on. And if in estimating the 
strength of two navies by displacement a proper deduc- 
tion be made of obsolete ships, and only those be includ- 
ed in the comparison which have real fighting value, a 
fairly accurate rough-and-ready estimate of relative 
power may be obtained. This is the principle of com- 
parison which has been followed by the Office of Naval 
Intelligence of the Navy Department in a table which 
they have just issued showing the comparative warship 
tonnage of the principal naval powers. It is simply a 
statement of the total displacement of all the ships of 
each navy without taking any account of the particular 
design of the individual ships which make up that 
total. It includes all the ships actually constructed 
of a thousand tons or more displacement, and all the 
torpedo craft of more than fifty tons. The vessels 
excluded from this comparison are as follows: Those 
over twenty years old unless they have been recon- 
structed and rearmed since 1900; transports, colliers, 
repair ships, torpedo-depot ships, converted merchant 
vessels or yachts; vessels of less than 1,000 tons, ex- 
cept torpedo craft of less than 50 tons. With reference 
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* Battleships, first-class, are those of (about) 10,000 tons or more 
displacement. 

t Includes all unarmored cruising vessels above 1,000 tons dis- 
placement. 

t Includes smaller battleships and monitors. No more vessels of 
this class are being proposed or built by the great powers. 

to the table summarizing the number of ships of each 
class possessed by the navy, it should be noted that 
battleships of the first class are those of about 10,000 
tons or more displacement; that under the head of 
cruisers are included all unarmored cruising vessels 
above 1,000 tons displacement; and that under coast- 
defense vessels are included the small battleships and 
monitors, regarding which it should be noted that no 
more vessels of this class are being proposed or built 
by the great powers. 



It should also be noted that in making comparisons 
of naval strength, and particularly of naval increase, 
the fact should be taken into consideration that the 
rapidity of construction varies greatly in different 
countries. In England, Germany, and Japan, the bat- 
tleships and armored cruisers are completed in from 
two to three years; in the United States, from three 
to four years; and in France, Italy, and Russia, not 
less than four years are required. 

It will be seen from the accompanying diagram that 
Great Britain continues to hold her commanding lead 
among the naval powers, with a total tonnage of 1,633,- 
116, which is two and two-thirds as much as that of the 
second power, which is the United States with 611,616 
tons. France comes third with 609,079 tons, Germany 
fourth with 529,032 tons, and Japan fifth with 374,701 
tons. If all the vessels at present building were com- 
pleted, France and the United States would change 
places, the position of the other powers remaining the 
same. Great Britain would have 1,821,610 tons, France 
836,112 tons, the United States 771,758 tons, Germany 
680,602 tons, and Japan 451,320 tons. 

Some ingenious and more or less reliable estimates 
of naval strength have been made, in which the ships 
are estimated according to a system of points, so much 
for guns, so much for armor, so much for speed, with 
a certain percentage of reduction for age; and, un- 
doubtedly, this is the true way to institute the com- 
parison. But even here, the result is not conclusive; 
for the reason that it takes no account whatever of 
(.Continued on page 1,31.) 
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quartered and mess. 
Chesapeake Bay, is 




THE UNITED STATES NAVAL ACADEMY. 

BT LIEUTENANT-COMMANDER EDWARD L. BEACH, U. S. N. 

N the Naval Academy at An- 
napolis the government has 
spent $10,000,000 in the last 
nine years, with the result 
that the school now has mag- 
nificent massive stone build- 
ings designed to last for all 
time. The most important 
building is Bancroft Hall, 
where the midshipmen are 
In the center of this, facing 
the beautiful Memorial Hall, 
considered by competent architects to be of exquisite 
design. On one end of Bancroft Hall is the Armory, 
en the other end the Seamanship and Gymnasium 
building. These 
are all buildings 
of huge dimen- 
sions, and yet 
form but different 
parts- of one main 
building. 

In viewing 
these structures 
one is impressed 
by the ambitious 
arches of the 
Armory, and the 
ornamentation of 
the exterior of all 
this stone work. 

The next in im- 
portance is the 
Academic build- 
ing. In this are 
the library, the 
auditorium, class 
and lecture rooms, 
the educational 
electric plant, the 
chemical labora- 
tories. The front 
of the Academic 
building is espe- 
cially beautiful. 

Next comes the 
Steam Engineer- 
ing building, of 
enormous size 
This includes the 
machine shop, 
foundry, and oth- 
er shops and 
rooms. 

The Memorial 
Chapel with its 
ambitious dome is 
perhaps the most 
striking of all the 
buildings. In its 
crypt the ashes of 
John Paul Jones 
will find a worthy 
resting place. 

The purpose of 
all this is to pro- 
vide a place 
where young men 
may be trained 
for commissions 
in the navy. The 
duties devolving 
upon officers on 
shipboard deter- 
mine the scope, 
extent, and na- 
ture of the An- 
napolis training. 

Aboard ship offi- 
cers control an 
organization that 
moves with abso- 
lute precision; 

they are called upon to manage and care for 
boilers and steam engines and their appurte- 
nances, for electric and hydraulic and air en- 
gines, for guns, turrets, torpedoes, and explosives. 
They must direct the workings of large bodies of men 
under various circumstances, manage boats in bad 
weather, maneuver and navigate the ship. These re- 
quired duties regulate the nature of the training at 
Annapolis of the young men who will soon be called 
upon to perform them. 

Annapolis does not produce admirals and captains; 
higher naval training comes with service afloat under 
responsible duties. But the Naval Academy has a 
field of its own of great importance. It selects and 
sifts and molds the material out of which eventually 
high officers will be made. While at the Academy it 
surrounds the midshipman, with naval atmosphere and 



tradition, and sends him to sea after four years of 
severe training ready to commence his life's work. 

ORGANIZATION. 

The Naval Academy is directly under the Chief of 
the Bureau of Navigation. It is in cha'rge of the su- 
perintendent, a naval officer of the rank of commander, 
captain, or rear admiral. In matters of discipline af- 
fecting officers, midshipmen, and enlisted men, the 
superintendent is in supreme control. 

Next to the superintendent in rank and authority, 
and in immediate charge of the midshipmen, is the 
commandant of midshipmen. The discipline and con- 
trol of the midshipmen is the special duty of the com- 
mandant. This is done under the general direction of 
the superintendent, but it is only one of many duties 
devolving upon that officer. He is also responsible for 
the proper expenditure of vast sums of money, for the 



A Drill in the Armory. 




The Entire Battalion on the Parade Ground. 
THE UNITED STATES NAVAL ACADEMY. 

condition of the materiel as well as the personnel. 
There are eight hundred and fifty midshipmen now at 
the Academy, but there is also a vast educational 
plant, five warships with their crews, six torpedo boats 
fully commissioned, and hundreds of workmen, all 
coming under the superintendent's orders. 

In scholastic matters affecting midshipmen, the 
Academic Board, corresponding to the faculty of a col- 
lege, decides. This board is composed of the super- 
intendent and the heads of the various academic de- 
partments. 

These departments are as follows: Discipline, sea- 
manship, ordnance and gunnery, navigation, marine 
engineering and naval construction, mathematics, phy- 
sics and chemistry, electrical engineering, English 
studies, modern languages. 

Besides the superintendent there are eighty-five 



commissioned naval officers and twenty-six civilian 
professors and instructors at the Naval Academy con- 
cerned in instructing the midshipmen. These are di- 
vided up into the different departments, there being 
one head and a number of assistants to each depart- 
ment. 

Naval officers are assigned to all departments. In 
addition, to the departments which may be character- 
ized as non-professional, such as the English and 
modern language departments, the civilian professors 
are detailed. 

In the professional departments, such as seaman- 
ship and ordnance and gunnery, theoretical instruc- 
tion is given by recitations on prescribed lessons, as 
well as practical instruction by varied drills pertaining 
to the respective departments. Thus ordnance and 
gunnery will have charge of all infantry and artillery, 

great gun, and 
torpedo drills; 
seamanship, of all 
boat and sail 
drills; marine en- 
gineering, of all 
shop and steam 
drills. 

Officers ordered 
to the Naval 
Academy are al- 
ways just from 
sea duty. Until 
recently there 
have never been 
more than three 
or four civilian 
instructors e m - 
ployed in the in- 
struction of mid- 
shipmen. It has 
always been the 
practice to detail 
seagoing officers 
for these duties, 
in modern lan- 
guage and mathe- 
matical instruc- 
tion as well as in 
navigation and 
seamanship stud- 
ies. The purpose 
has been to sur- 
round midship- 
men with nothing 
but a naval at- 
mosphere, and 
those best quali- 
fied to do this are 
officers fresh from 
sea service; the 
idea is that asso- 
ciation in a reci- 
tation room with 
a naval officer will 
be in a general 
way beneficial to 
the midshipmen, 
irrespec- 
tive of what the 
officer may be 
teaching. 

An officer's tour 

of duty here is 

two years, at the 

end of which time 

he is ordered to 

sea. All officers 

are subject to 

Naval Academy 

detail, and must 

be prepared to 

teach, not only 

what they have 

r ecently been 

practising 

on board ship, but 

also subjects that 

may not be so familiar. An officer ordered to Naval 

Academy duty does not know to which department he 

will be assigned, and at times the work of preparation 

for the next day's recitations causes many officers to 

burn the midnight oil. 

On the Academy grounds there are fifty sets of quar- 
ters provided for officers having families, and a large 
number of suites for bachelors in the officers' mess. 

Duty at Annapolis is very pleasant, all are interested 
in the same thing and in each other. A civilian would 
inevitably soon be tired by the amount of shop that is 
talked, but this is natural to the naval officer where his 
intimates are part of the same organization, and in- 
terested in the same things he is. Social matters here 
are continuous throughout the year. There are balls 
and teas and card parties and dinners constantly oc- 
(Continued on page 431.') 
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SIMPLE EXPLANATION OF MODEL BASIN METHODS. 

BY D. V. TAYLOR, NAVAL CONSTRUCTOR, U. 8. N. 

The primary work of an experimental model basin 
is the estimation, with reasonable accuracy, of the 
resistance and horse-power of full-sized ships from 
experiments with small and inexpensive 
models. 

The first experimental model basin 
was built nearly forty years ago by Mr. 
"William Froude in his garden near Tor- 
quay, England. It was soon taken over 
by the Admiralty. The second was built 
by an enterprising firm of Clyde ship- 
builders at Dumbarton, Scotland, a little 
more than twenty years ago. 

During the last ten years the number 
Of model basins has increased rapidly. 
Besides England, there are now govern- 
ment basins in Italy, Russia, the United 
States, Germany, and France, and there 
are private basins in England, Germany, 
and the United States. In the United 
States the government basin at Wash- 
ington began work in 1899. There is a 
private basin at the University of Michi- 
gan, and at Cornell University a canal 
used for hydraulic experiments is also 
used, to some extent, for experiments 
with models of ships and propellers. 
Existing basins are from 300 to 560 feet 
long, from 20 to 45 feet wide, and from 8 
to 14 feet deep. 

All of these experimental basins rely 
upon the principles first enunciated and 
applied in practice to vessels by Mr. 
William Froude. The law of Comparison, 
or Froude's law, as it is frequently 
called, teaches us that certain resistances 
of ships and models at corresponding 
speeds vary directly as their displace- 
ments. That is to say, at speeds propor- 
tional to the square roots of any similar 
linear dimensions (preferably length), 
resistances which obey Froude's law are 
directly as the displacements or as the 
cubes of similar linear dimensions. Mr. 
Froude demonstrated conclusively the 
value of his methods by showing that the 
actual resistance of a full-sized ship — 
the English naval vessel "Greyhound" — 
as determined by towing her, agreed very 
closely with resistance estimated by his 
methods from the resistance of a small 
model. 

There are three main components of 
the resistance of a ship, viz., the skin 
friction, or the resistance due to the 
rubbing of the water on the surface; the 
eddy resistance, or resistance due to the 
formation of eddies, such as those behind 
stern-posts, struts, etc.; and the wave- 
making resistance, or the resistance due 
to the creation of waves as the ship ad- 
vances through the water. The first and 
the third of these elements are the more 
important in practice. 

The eddy resistance in properly de- 
signed ships is not great, and for prac- 
tical purposes is classed with the wave- 
making resistance, the two combined 
forming what is often called the residu- 
ary resistance. It is the residuary re- 
sistance to which the law of comparison 
is applied directly. 

The skin friction does not follow the 
law of comparison, but, fortunately, it 
can be estimated with reasonable ap- 
proach to accuracy for both model and 
ship. 

The quantities that have to be dealt 
with in model experiments are small, and 
it is necessary that the models be con- 
structed with accuracy and tested by a 
reliable apparatus with much care. The 
majority of model basins use paraffin 
wax in the construction of models, fol- 
lowing the practice originally established 
by Mr. Froude. Paraffin cannot be made 
to stand the summer heat of Washington 
without inadmissible change of form, so 
that at the United States basin wood is 
used as material for the models. This 
is more expensive, but, otherwise, has 
everything in its favor. It enables 
models 20 feet in length to be regularly 
used, while with paraffin from 12 to 14 
feet is the greatest practicable length. Whether of 
paraffin or wood, a model must represent accurately to 
scale the under-water body of its corresponding ship 
and have a thoroughly smooth surface. At the Wash- 
ington basin the principal shaping of the models is done 
by machinery, finishing touches being put on by hand. 



When preparing for testing, the model is carefully 
weighted in the water to the exact displacement and 
trim corresponding to the full-sized ship, and then 
towed at various speeds, through recording dynamo- 
metric apparatus, from a carriage which runs back 




J 4 5 

SCALE F"0R SPEED -KNOTS PER HOUR 



Fig. 1.— Curves of Resistance and Change of Level of Model. Length, 20 Keet ; 
Breadth, 2.076 Feet ; Draft, 0.863 Feet ; Displacement, 1,694 Pounds. 





Fig. 2.— Speed of Ship About 18.5 Knots. Comparison of Wave Profile Fore 
and Aft Estimated from Model Runs with That Observed on Trials of Ship. 




Fig. 3.— Curves of Effective Horse-Power for Ship of 40,000 Tons Dis 
placement, 800 Feet Long and 55, 0.60, and 0.65 Cylindrical 

Coefficient. 

SIMPLE EXPLANATION OF MODEL BASIN METHODS. 

and forth, and is arranged so that it can tow models at 
a large number of speeds, the speed of each run being 
accurately determined and recorded. At the Washing- 
ton basin electricity was used for the first time to 
drive the towing carriage. This feature has been 
copied in all basins of later date. 



The recorded resistances are plotted as ordinates 
above the speeds, thus giving a number of spots 
through which a fair average curve is drawn, giving 
the total resistance of the model. 

Fig. 1 shows from an actual model test a number 
of spots and the resistance curve RR 
drawn through them. The model repre- 
sented a collier with a long parallel mid- 
dle body and was tested to a correspond- 
ing speed higher than such a vessel could 
obtain in service. Its resistance curve 
shows up well the "humps" and "hollows" 
which are due to the fact that at some 
speeds the waves caused by the bow ac- 
centuate those caused by the stern, giv- 
ing a "hump," while at other speeds the 
waves from the bow partially neutralize 
those at the stern, causing a "hollow." 
The curves in Fig. 1 showing the change 
of level of bow and stern are typical. In 
practically every case, vessels of normal 
types settle bodily both forward and aft, 
as speed increases, with but little change 
of trim until, at a critical speed, which 
is in knots about 1.15 the square root of 
the length in feet (5.25 knots for a 20- 
foot model), the bow begins to rise sharp- 
ly and the stern to settle sharply. Not 
many actual ships are fast enough to 
reach this critical speed. 

The displacement, wetted surface, and 
all other necessary quantities in connec- 
tion with the model having been calcu- 
lated in advance, the first step in the re- 
duction of the results is to plot a curve 
such as FF in Fig. 1, which, being the 
frictional resistance of a plane 20 feet 
long and having the same surface as the 
model, is taken as representing the fric- 
tional resistance of the model. It is im- 
portant that the surface be taken as 20 
feet long, because it has been found by 
numerous experiments that the coefficient 
of friction of a smooth plane surface in 
water varies with the length; the greater 
the length the smaller the coefficient of 
friction. The index or power of the speed 
according to which the friction varies 
also changes somewhat with the length; 
but for lengths such as those of actual 
ships the index is practically constant 
at 1.83. 

The intercepts in Fig. 1 between the 
curves RR and FF give the residuary re- 
sistance. The application of the law of 
comparison to this residuary resistance is 
comparatively simple. Thus, at 4 knots 
model speed the residuary resistance is 
7.73 pounds. Suppose the 20-foot model 
represents a ship 500 feet long. Then 
the linear ratio between model and ship 
is 25. The displacements are as the cube 
of the linear ratio, or as 15,625. Corre- 
sponding speeds will be as V25, or ship 
speed will be 5 times model speed. The 
residuary resistance of the ship in fresh 
water would be, then, 15,625 x 7.73, or, in 
round numbers, 120,800 pounds at 5 x 4 = 
20 knots. As a general thing, however, 
while model results are obtained in 
fresh water, we wish to know the resist- 
ance of a ship in salt water. All resist- 
ances are taken to vary as the density of 
the water, which is an ample approxima- 
tion. So, to obtain the resistance of the 
ship in salt water, we multiply 120,800 
pounds by the ratio between fresh and 
salt water, which is 1.026. Thus we de- 
termine the residuary resistance of the 
ship in spit water to be 123,900 pounds. 

We need still to calculate its frictional 
resistance. We know, by calculation, its 
wetted surface, and for the coefficient of 
friction we use Froude's or Tideman's 
frictional coefficients, obtained from ex- 
periments with plane surfaces many 
years ago, and which, ii may be remarked, 
have been confirmed by such experiments 
as have been made on the subject at the 
United States model basin. But some ex- 
periments on large and long planes, with 
surfaces such as commonly presented by 
ships' bottoms, towed at high speeds, 
would be of great value. 

The coefficients in use are deduced from 
experiments with smooth planes of com- 
paratively small dimensions and towed at comparative- 
ly low speeds. Actual ships' bottoms are seldom as 
smooth as planes are made, and their dimensions are 
much greater- than the planes hitherto tested. The 
needed investigation, however, would have to be car- 
(Oontinued on page ^20.) 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

SHIRT-WAIST-RETAINING BELT.— E. J. 
Montignv, New York, N. Y. One purpose of 
the invention is to provide a belt especially 
designed to be worn in engagement with the 
outside of a shirtwaist, that is, between the 
waist line of the skirt and the shirtwaist, 
which belt will effectually hold the shirtwaist 
down, and will not at any point in its length 
have a tendency to work upward so as to ap- 
pear above the skirt waist-band. 

Electrical Devices. 

CONNECTING DEVICE. — G. A. Schnalfer 
and H. G. Smock, Denver, Col. In this patent 
the invention has reference to electrical connec- 
tions, and more particularly to a connecting 
device for telephone, telegraph and electric 
lighting wires, the purpose being to render it 
easy to tap on or take off wires leading from 
the ordinary service lines. 

TIME-CONTROLLED ELECTRIC SWITCH. 
— J. W. Wood, Mobile, Ala. The invention re- 
lates to electric switches, the more particular 
object being to provide such switches with 
means whereby a timepiece may control the 
movements of the switch. Further, it relates 
to the provision of connections from the time- 
piece to the switch, for enabling the timepiece 
to be set so as to cause the movement of the 
switch to take place at any desired moment. 

Of General Interest. 

CALENDAR. — .T. Ferreres, Habana, Cuba. 
The invention relates more particularly to cal- 
endars in which the same numerals and desig- 
nations of the days of the week may be em- 
ployed for each month in the year by adjusting 
their relative positions, and also may be used 
for any number of years, thus rendering the 
calendar good for an indefinite period. 

KIRE-KXTINGTISHER. — S. Q. Stani.ky, 
Casper, Wyoming. The invention resides in a 
receptacle adapted to contain extinguishing 
material in granular or powdered condition, an 
explosive cartridge arranged within the vessel, 
and fuses extending from the cartridge to the 
exterior of the vessel, the fuses being designed, 
when ignited, to effect explosion of cartridge, 
or igniter, and cause violent breakage of ves- 
sel, and scattering the powder over considerable 
area, and smothering the flames. 

NON-REFILLABLE BOTTLE.— A. Wicke, 
New York, N. Y. The invention pertains to 
improvements in bottles and more particularly 
to means whereby the bottle, after having once 
been filled and emptied, cannot be refilled. It 
is designed for use in connection with an or- 
dinary form of bottle and readily applied 
thereto, thus rendering the device capable of 
more universal use, and serving to provide a 
simple and inexpensive construction. 

BOX.— F. E. Ward, New York, N. Y. The 
underlying purpose in this case is to provide 
a box in which the opening movement will be 
limited, preventing the parts from complete 
separation, and which may be conveniently 
hung on the wall in open position so that the 
matches may be freely taken from the box. 
It may be constructed of paper, cardboard, 
wood veneer, or the like. 

CRUTCH. — A. 1). Wick, Topeka, Kan. The 
purpose of the inventor is to produce a crutch 
the length of which can be adjusted to suit 
persons of different height. The special object 
has been to provide a construction which will 
accomplish this obji'ct without the use of 
springs or similar contrivances likely to gel out 
of order. 

CAPTIVE BALLOON.— II. A. IIekve, 1 Rue 
Hautefeuille, Paris, France. The object of this 
inventor is to enable observations for military 
or scientific purposes to be made under a 
greater wind pressure or at a greater altitude 
for a given pressure of wind, while insuring 
greater stability of the' car with a smaller 
tractive effort than in known systems of cap- 
tive balloons under the combined conditions of 
strength and lightness necessary in such struc- 
tures. 

BREAD-SLICER. — II. Frank, Lickingville, 
I 'a. The sheer is especially useful for use in 
hotels, restaurants, and similar places where 
bread is sliced in large quantities. The in- 
ventor's aim is to produce a device which can 
be rapidly operated to slice the bread, the con- 
struction being such as to enable the thickness 
of the slices to be adjusted at will. 

MINE-DOOR.— O. X. Earthom and T. G. 
Gam.aher, Adena, Ohio. The object of the 
improvement is to provide an efficient mine 
door for regulating the ventilation in mines 
and other similar workings, which is operable 
by a car for ore. coal, and the like, and which 
is so constructed that it opens and closes trans- 
versely of the mine passageway, thereby requir- 
ing less room for its operating than a swinging 
door. 

BUTTER MEASURE AND CUTTER.— D. V. 
Curtin, St. Louis, Mo. The invention per- 
tains to improvements in devices for weighing 
and computing quantities of butter, its object 
being to produce a device which shall be simple 
and efficient, and one in which any given quan- 
tity of butter at a given price will be pressed 
into shape and cut from the mass of butter. 



Hardware. 

RAZOR-BLADE HOLDER. — S. Frazier, 
Bristol, Va. This is a device for holding blades 
when they are being stropped. The inventor's 
intention is to produce a device which is sim- 
ple in construction and which can be readily 
operated to seize or release the razor blade 



The "Octopus" Type 




Holland Submarines 



Superiority over all other types attested 
by findings of U. S. Navy Board after 
extensive tests in May and June, 1907. 
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and which will hold the blade very securely for 
stropping. 

IMPLEMENT FOR EXTRACTING SPIKES 
AND BOLTS. — S. F. Eubank, Columbia, Ky. 
This nail and bolt extractor comprises a handle 
lever, jaws pivoted on the handle lever, a sup- 
plementary lever, a bolt passing transversely 
through the jaws near gripping edges thereon, 
a cam and ratchet wheel device operable by 
the supplementary lever for compressing the 
jaws, and a spring pressed by the jaws when 
the jaws are compressed and expanding them 
when they are released. 



Heating and Lighting. 

SECTIONAL STAND.— F. G. Grimi.br, Buf- 
falo, N. Y. The invention is an improvement 
in stands of a flexible nature, more especially 
designed as a support for an incandescent lamp, 
but usable for carrying various other forms of 
lamps. The object is to provide a construction 
composed of a series of units movable one upon 
the other and forced together by resilient means 
which is adjustable, whereby the frictional en- 
gagement of the several units may be varied. 



Railways and Their Accessories. 

BRAKE MECHANISM FOR INCLINED 
RAILWAYS.— S. E. Jackman, New York, N. Y. 
The invention refers to brake mechanisms for 
inclined railways, such as shown and described 
in Letters Patent of the U. S., formerly granted 
to Mr. Jackman. His aim is to provide a 
mechanism, arranged to control the car on the 
home stretch, independently of the occupants 
of the car, with a view of checking the speed 
of the car and bringing it finally to a stop 
at the station. Mr. Jackman has also invented 
another brake mechanism for inclined railways 
and it refers to such as shown and described 
in Letters Patent of the V. S., formerly granted 
to him. The object of the present improvement 
is to provide a brake mechanism, arranged in 
the track and under the control of an operator 
stationed near it, to check the car speed wholly 
independent of the occupants, and to bring 
the car to a stop at the home station. 

STATION-INDICATOR AND ADVEKTiSKJR. 
— A. P. Bonnaffons, New Orleans, La. This 
invention is intended particularly for use. in 
street railway service, but is useful in other 
connections. One object is to provide an indi- 
cator which will be automatically operated as 
the car passes along the track, and exhibit to 
the view of the passengers the name of the 
next station or street crossing. 

CAIt-DOOR.— R. Hall, Kenora, Ontario, 
Canada. This car-door is to be used auxiliary 
to the usual door of box cars, and is espe- 
cially designed to facilitate the unloading of 
granular materials such as grain, coal, sand, 
and the like. Among other objects of the in- 
ventor is to provide a door that will safely 
retain the material while loading and when in 
transit ; also one which can be readily and 
easily' opened so that the material will freely 
run out to the angle of repose when it is de- 
sired to discharge the loaded car. 

SIGNAL SYSTEM.— B. F. Merkel, Salida, 
Col. This improvement has reference to signal 
systems, the more particular object being to 
provide a system for displaying a target di- 
rectly over a track where it may be more 
readily seen by the engineer, and for housing 
this target as well as rendering it invisible 
when not in use. 

SAFETY DEVICE FOR INCLINED RAIL- 
WAYS. — S. E. Jackman, New York, N. Y. The 
invention relates to devices such as shown and 
described in Letters Patent of the U. S., former- 
ly granted to Mr. Jackman. The aim of the 
present invention is to provide a device, such 
as used in pleasure resorts, exhibition grounds, 
and the like, and arranged to prevent accidental 
return or downward movement of the car while 
traveling up the inclined track portion of the 
track in cases of accident to the propelling 
mechanism or other cause. 



Pertali|ing to Vehicles. 

FLEXIBLE WHEEL FOR MOTOR AND 
OTHER VEHICLES. — II. F. Nichols. Uren- 
fell Street, Adelaide, South Australia, Aus- 
tralia. The object of this invention is to pro- 
vide a resilient wheel which shall have the ad- 
vantages of the pneumatic tire without its 
disadvantages such as the liability to punc- 
ture. The invention relates to wheels of the 
kind constructed with an outer flexible rim' or 
tire and an inner rigid rim, with a series of 
springs arranged between and connecting them. 

BOLSTER-PLATE FOR VEHICLES. — I. 
Broadhead, East Branch, N. Y. The purpose 
of this improvement is to provide a construc- 
tion of bolster plates for the running gear of 
wagons, particularly lumber wagons, whereby 
the bolster is held rigid and the use of the 
king bolt is dispensed with, which latter article 
greatly impairs the strength of the axle, and 
whereby also the bolster cannot be accidentally 
separated from the sand bar. 

POLE AND SHAFT FOR ROAD-VEHICI.ES. 
— J. A. Montgomery, Walton, N. Y. This sim- 
ple mechanism, properly applied on the thills 
of two-wheeled road carts and carriages, in- 
sures entire absence of their objectionable 
horse motion, retains their thills permanently 
in their original shape, and the inventor feels 
justified in claiming that it is the last part of 
the vehicle to require repair or wear out. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 
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THE DEVELOPMENT OF OUR SUBMARINE FLEET. 
The fleet of twelve submarines of the United States 
navy has been created entirely since the war, with one 
exception, the "Holland" being constructed several 
years prior to that time. In the following year seven 
additional submarines, known as the "Adder," "Gram- 
pus," "Moccasin," "Pike," "Porpoise," "Shark," and 
"Plunger," were authorized and subsequently built at 



results. In three runs over the mile course, using 
only her gasoline engines, she averaged a little over 
11 knots, the first run being made at 11.6 knots. Run- 
ning submerged and using only her electric motors, she 
made a speed of about 10 knots. In the submergence 
test, while going at full speed on the surface, she 
shifted her motive power from gasoline engines to 
electric motors, filled her ballast tanks, and dived to 



complicated in the telling, but by the use of forms and 
tables developed by experience it is rendered compara- 
tively short and simple. 

The law of comparison as applied to ships is a spe- 
cial case of the general mechanical law of similitude 
connecting the operation of any kind of model with 
the corresponding full-sized object. It is applicable to 
machines, such as steam engines, ventilating fans, 





Launching a Submarine. 



Elizabethport, N. J. The "Holland," which was pur- 
chased for purposes of experimentation and practice, 
is 54 feet in length over all, of 10 feet 3 inches beam, 
and of 74 tons displacement when submerged. She is 
driven on the surface by gasoline engines of 45 horse- 
power, and when submerged by an electric motor of 50 
horse-power. She carries one torpedo tube. The other 
seven submarines are enlarged and improved "Hol- 
lands," 63 feet 10 inches in length, 11 feet 10% inches 
in diameter, and of 122% tons displacement submerged. 
The motive power consists of a 160-horse-power gaso- 
line engine, which drives them at about 8% knots on 
the surface, and a 70-horse-power electric motor which 
gives them, when submerged, a speed of about 7% 
knots. In 1904 Congress authorized the construction 
of four additional submarines of much greater size 
and efficiency. Three of these, known as the "Cuttle- 
fish," "Tarantula," and "Viper," are of one type, the 
"Octopus" being larger than the others. Although they 
follow broadly the general design of the earlier boats, 
they are much more powerful, have a wider radius of 
action, are of greater structural strength, of higher 
speed, and possess superior maneuvering qualities. The 



a depth of 20 feet in 4 minutes and 20 seconds. In 
the test of the automatic devices for blowing the ballast 
in order to allow the boat to come to the surface in 
case of accident, she rose from a depth of 40 feet in 43 
seconds. In the twenty-four hours' submergence test 
in 30 feet of water, she carried down a crew of six- 
teen men, and came to the surface next day with the 
men in good condition. The "Octopus" has been tested 
as to strength and watertightness by actual submer- 
gence to a depth of 200 feet. 



SIMPLE EXPLANATION OF MODEL BASIN METHODS. 

(Continued from page 418.) 
ried on in open water, unless model basins in the fu- 
ture are built of much greater dimensions than those 
now existing. In the particular case we have been con- 
sidering, the wetted surface of the ship was 38,230 feet. 
The coefficient of friction for a ship 500 feet long in 
salt water is from Tideman's tables 0.00904 and the 1.83 
power of 20, the speed of the ship in knots, is 240.37. 
Hence, the frictional resistance in pounds is 38,230 x 
0.00904 x 240.37 = 83,100. The total resistance at 20 

knots is, then, 207,000 
pounds. 

As a rule, since the 
practical application of 
model basin results is in 
connection with power, 
we wish to calculate -not 



Interior 01 Submarine Looking Forward. 

screw propellers, and others. It is necessary, how- 
ever, that certain conditions be satisfied, the essential 
conditions as regards the motion of liquids being that 
the motions should be similar and that the pressures 
at corresponding points should be in the same ratio as 
the linear ratio between model and ship. This condi- 
tion is fulfilled as regards the waves created by models 
and ships, careful observations and comparisons hav- 
ing shown that they correspond very closely, indeed. 

Pig. 2 shows, for instance, the wave line, forward 
and aft, as measured against the side of a large United 
States battleship on trial and the corresponding wave 
line deduced from model experiments in the United 
States model basin. The coincidence is seen to be 
close, being practically exact as regards length of 
wave and within the limits of error of observation as 
regards height. On the actual ship the extreme height 
of the bow wave forward is some 16 or 17 feet above 
still water, while the height of the bow wave of the 
model at corresponding speed was only about 8 or 9 
inches. There generally seems to be a slight tendency 
for the bow wave forward to be a shade lower than 
would be indicated from the model experiments, while 
the wave as measured aft is a little higher; but gen- 
erally there is so much broken water aft on the full- 
sized ship that the wave is measured high. 

In the case of the waves the uniform pressure of 
the atmosphere has no effect upon the result. Prac- 
tically the same wave would be created if model or 
ship were running ip a vacuum. When it comes ti 
eddy resistance, however, the case 
is different, particularly eddy re- 
sistance around submerged objects, 
such as struts. Here the pressure 
of the atmosphere results in the 
fluid pressure at any given point of 
the model being much greater than 
it should be to correspond with the 
fluid pressure at the corresponding 
point of a full-sized ship. This ex- 
cess pressure may prevent the 
formation of eddies in the case of 




tanks 
reserve 



dis- 
of 



three submarines of the "Cuttlefish" type 
are about 80 feet long over all, 12% feet 
in diameter, and displace 175 tons. On 
the surface they are driven by gasoline 
engines at a speed of 10 knots, and in the 
submerged condition the electric motors 
have driven them over the mile course at 
a speed of 9 knots. They are supplied 
with a submarine bell signal system for 
communication with the surface. They 
submerge by filling various ballast 
Iributed throughout the boat. The 
buoyancy when in diving trim is from 500 to 
1.000 pounds. To navigate the boat submerged 
the propellers are started, and by means of the diving 
rudders, which are turned downward, the axis of the 
vessel is inclined by the bow from 5 to 10 degrees. 
To maintain submergence after reaching the desired 
depth the diving rudders are shifted and the boat is 
thus held at the required depth. The process of diving 
is as follows: Water is admitted to the ballast tanks 
until buoyancy is reduced to the desired degree, which 
is generally between 500 and 1,000 pounds. The pro- 
pellers are started and the diving rudders put down, 
the vessel descending on a downward incline. To 
return to the surface the diving rudders are put up, 
the boat traveling to the surface on an upward incline. 
The trials of the "Octopus" lately carried out by a 
special trial board of the navy gave very gratifying 



resistance, but what 
is known as effective 
horse-power; that is 
to say, horse-power 
which would be ab- 
sorbed by the resist- 
ance at the speed of 
the ship. In the case 
in hand, for in- 
stance, the resist- 
ance at 20 knots is 
207,000 pounds. A 

speed of 20 knots is a speed of 2026.6 feet per minute. 
Hence, the resistance will absorb 419,500,000 foot- 
pounds per minute and the effective horse-power would 
419,500,000 

be , or 12,700 in round numbers. 

33,000 
The process described above may seem somewhat 



The "Octopus" Diving. 
THE DEVELOPMENT OF OUR SUBMARINE FLEET. 



the model which would appear if the fluid pressures 
were reduced to correspond to the pressures around 
the full-sized ship. This would not be the case behind 
a square stern-post, for instance, because the area in 
rear of this would be full of eddies for either model or 
ship. But we might have cases. where eddying around 
(Continued on page 433.) 
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"GEORGIA" 

16.094 tons— Speed 19 knots. 

Torpedo-boat Destroyer 

■■ STEWART '■ 
420 tons— Speed 29 knots. 



Torpedo-lKiat Destroyer 

••HOPKINS" 
408 tons — Speed 29 knots. 



18.500 tons— Speed 18 knots. 
Torpodo-lHMit Destroyer 

"TRUXTON" 
438 tons— Speed 30 knots. 



"VIRGINIA" 

16,094 tons— Speed 19 knots. 
'• MISSOURI " 
18.500 tons— Speed 18 knots. 
'OHIO' - 



"NEW JERSEY" 
16,094 tons— Speed 19 knots. 

"RHODE ISLAND" 
16,094 tons— Speed 1!) knots 
'MINNESOTA" 



"CONNECTICUT" 
Flagship 

TO tons— Speed 18 knots. 



17.650 tons— Speed 18 knots. 
"MAINE" Torpetlo-lx-at Destroyer 

13,500 tons— Speed 18 knots. •■ LAWRENCE " 

400 tons— Speed 30 knots. 



"KEARSARGE" 

12.:J20 tons— Speed 10 knots. 17 

"ILLINOIS" 
12,150 tons— Speed 16 knots. 
Torpedo-boat Destroyer 

•WHIPPLE" 
433 tons — Speed 30 knots. 



"LOUISIANA" "KANSAS" 

70 tons— Spued 18knots. 17.650 tons— Speed 18 knots. 
"ALABAMA" 
12.150 tons— Speed 10 knots. 
"KENTUCKY" "VERMONT" 

12,320 tons— Speed 10 knots. 17,650 tons— Speed 18 knot: 



Torpedo-boat Destroyer 
"HULL" 

408 tons— Speed 29 knots. 



THE TRUE SIGNIFICANCE OF THE PACIFIC CRUISE— 1 HE DEPARTURE OF THE BATTLESHIP SQUADRON. 

SKE ARTICLE BY CAPTAIJ A. T. MAHAN, PAGE 407. 
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Fay& Bowen Motor Boats 




A 1908 WINNER 

The Fay & Bowed 25-foot "Special" shown 
above is the handsomest thing in its class for 1908. 

Copper-riveted, all woodwork counterbored 
and plugged, entire top and interior finished in 
mahogany. 

Fitted with a Fay & Bowen 7 H. P. double 
cylinder engine it develops a speed of 10 miles 
an hour, and it actually makes it, over a measured 
course. Steering wheel both at bow and at side. 
Engine speed controlled both forward or aft of 
engine. 

Photographs and blue prints sent on applica- 
tion. 

Fay & Bowen engines are reliable, simple and 
not sensitive The Chicago-Mackinac endur- 
a nee race for 1907 was won oyour engine. 

If you want a motor boat or marine engine you 
owe it to yourself to write for our free catalogue. 

FAY & BOWEN ENGINE CO. 

80 Lake St., Qeneva, N. Y. 



CAN 
*YMJ [ 



1 BrG 
SUMS IN 

YOUR ' 
HEAD' 



/.HARM 



y?AP! D 
V /) LCU LAT\0\^ 



Young Man, Are You Quick at Figures? 

This is one of the questions the prospective 
employer will ask you. 

Haven't you heard in your own experience 
something like the following — "Give Mr. So and 
So a show— he's the best man in the office," or 
"Send for Jones" — "he is good at figures." 

What is such a reputation worth to you when a 
valuable vacancy occurs in the store, shop or office f 

Don't put off another hour to write for our 
Free Book, "Rapid Calculation." Every day's 
start may mean dollars ; you don't put off eating 
until you starve ; don't put off writing until all the 
ambition and hope are starved out of you. Address 

COMMERCIAL CORRESPONDENCE SCHOOLS 

890II Court Bldff., Rochester, X. T. 
"THE SCHOOL OF PROSPEROUS GRADUATES." 



VENTRILOQUISM 

Learned by any Man or Bny at home. Small cost. Send 

to-day 2-cent stamp for particulars and proof. 

O. A. Smith, UooMi55t>,80 40 Knoxvllle Ave., Peoria, 111. 




Offers the most delightful 
as well as the most bene- 
ficial summer outing ever 
devised for boys. Instruc- 
tion in sailing, rowing 
and seamanship is given 
in U. S. Navy cutlers. 
Wessons in swimming, dancing and boxing. 
Tutoring in any study. Beautiful and 
healthful location. 343 cadets from 31 states 
last summer. Beautifully illustrated cata- 
logue mailed on request. Address 

Commanding Officer, 



{On Lake 
Maxinkuck.ee) 



CULVER, 
IND. 





Four Cycle Marine Engines 

Guaranteed steady 
and reliable under 
all weather condi- 
tions. 

Jump Spark Igni- 
tion, Auto Type. 

Built from 3 H. P. single 
cyl. to 20 H. P. fourcyl. 
in High Speed Engines. 

BUILT TO RUN AND THEY DO IT 

Our Heavy Duty Slow Speed Engines, 

7 H. P. single cyl., 14 H. P. double cyl., 28 H. P. four 
cyl„ 45 H. P. four cyl., are guaranteed to develop their 
H. P. rating at slow speed. 

Send for Catalog No. 30. Free. Write to-day, 

REGAL GASOLINE ENGINE CO. 

62 W. Pearl St., Coldwater, MicK. 




/Well Send You This Velvac Razor" 
Strop for 30 DAYS FREE TEST 

O With this strop you can always keep your 

razor edj. r e in ptJi-ftjct shaving-" shape." 

This strop is made on a new aud scientific 
principle. 

The leather is all smooth-and-even-tibered, fine- 
grained colt-skin. 

'The siiiirpcti side is treated by our special oll- 
Rlllng process — ivhit'h absolutely cinsis the pores 
— and prepares the surface so that drawing the 
razor over it tonus a vacuum or suction. 

This vacuum holds the nzor-blmle clone to the 
surface, and produces an exceedingly keen, 
slmrp rutting pdjrc 

Then a few strokes on the velvet-like surface 
of the finish si ie of the strop puts your razor in 
condition to remove the toughest and wiriest 
beard without a bit of pulling or scratching. 

The velvet-finisher and the vaeuum sharpener 
give us the name — 

VELVAC RAZOR STROP 

Now, we don't ask you to take this razor just 
on our "say-so." — 

We want you to prnvo-lt-ont to your own 
satisfaction — 

We'll send you a Velvac Razor Strop postage 
prepaid, upon receipt of price. 

You can u.se it SO days — then if you don't find 
it just as we say — send ft baik and we will re- 
fund your money without a word. 

Velvac Razor Strops are made in two sizes— 
2x19, $1.24, and 2^x23, $1.40. Wiite to-day for 
free booklet, " Hints on Easy Shaving." 
SEALSKIN 8WATT 8THOP CO. 
16» West 2d Street, Ottumwa, Iowa 



Valuable Books 

Home Mechanics 
for Amateurs 

This book bas achieved an unparalleled B ncceBslo o ne 
week, and a Special Bdi- " 



HOME 
MECHANICS 

-AMATEURS 



tion of 4,000 copies bas been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way— the " only " way 
—at small expense. It will 
prove of value to you— 
much more tban you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be tbe 
first to purchase. The first 
large edition is almost 
gone, order to-day. 

370 rages ;«6 Engravings Price $1.50 




REVISED and ENLARGED EDITION 



Cyclopedia 



The Scientific American 

Of Receipts 
Notes &.r\d 5 
Queries-. V 
15.000 Receipts. 734 Pages. 

Price, S3. 00 in Cloth. 86.00 in Sheep. $6.50 
in Hair Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general rea der. It should 
have a place In every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
theCyclopediamay obtain 
the 

1001 APPENDIX. 

Price, bound in cloth, 91.00 

postpaid. 




A/l Afiir Siage Illusions and Scientific Dlver- 
XYJL*»vIlw sions, including Trick Photography 
This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. Tbe illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
tbe tricks are, in many 
cases, furnished by the 
prestidigitate urs them- 
selves. Conjuring, large 
stage Illusions, flre-eat- 
ing, s w o r d-swallowing, 
ventriloquism, me ntal 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and tbe projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It Is tastefully 
printed and bound. Ac- 
knowledged by tbe pro- 
fession to be the Stand* 
ard Work on Magic. 
Uy A. A. Hopkins. 568 pages. 420lllus. PriceS^.50. 

MUNN & CO., Publishers, 361 Broadway, NEW YORK 





ELECTRICITY 

is the most wonderful power of the present day. 
Master it, and you have mastered the best-paying 
calling of this "live- wire " century. 

We teach Electricity practically in our seven-story 
school building, the most completely and expensive- 
ly equipped of its kind in the world. Booklet " K" 
FREE. Write for it TO-DAY. Eighty pages 
that are richly illustrated and deeply interesting. 

NEW YORK ELECTRICAL TRADE SCHOOL, 39 W.17tr, SI. 



Address Envelopes 

with a simple machine, 

3,000 per Hour. 3c. per Thousand 
Pac-simile of Typewriting 

like business correspondence. 
Also addresses tags, statements, invoices, bills of lading, 
notices, receipts, record blanks of any kind — anything — 
everything. 

30,000 Addressographs in Use 

Write To-day for indestructible printing plates and catalog. 
ADDRESSOGRAPH CO., 232 W. VAN BUREN ST., CH C GO 




Use Beaver Boards Instead of Both Lath and Plaster 



Sold all over the United States and at export on merit that wins 
POSITIVELY THE IDEAL WALL AND CEILIN 

Made from pure wood fibre pressed into solid panels 
— Nail direct to studding, doing away with lath, plaster 
and wallpaper- Take any tint or color, giving exquisite 
artistic effects— Insulate and deaden sound — Make build- 
ings warm in winter, cool in summer. Investigate be- 
fore building. Finish off your third floor or cottage and 
be convinced. They speed construction and save money. 

Six Kinds t 
Beaver Finished Wall Boards Beaver Fire- Proof Boards 
Beaver Indurated Boards Beaver Tencered Panels 

Beaver Coated Siding Beaver Feldspar Siding 

Our handRomt illustrated Beaver Booklet tells all about them; free wfth 
sample foi tbe asking. 
The Reaver Manufacturing Co., General Offices, 2?8 Ferry St., Buffalo, N.Y. 



repeat orders. 

C MATERIAL 





Otoweeo Design. Exterior. 



We build Portable Houses 
any design to order. 



Otowego Design, Interior. 
Attractive and Substantial. 
Write for information on 
Beaver Portable Houses. 



WEBB FLEXIBLE SHAFTS 

Can be tied in a knot and still give efficient 
service. They are unequalled for flexibility, 
strength, and durability, have no back-lash and 
do not heat up. Supplied in any lengths de_ 
sired, and in sizes from J^j inch to % inch. 

Buffing and grinding attachments and wire 
belting also a specialty. Prices, etc., on request. 
WEBB MANUFACTURING CO., - - Newark, N. J.. 




WATERMAN 

CANOE MOTOR 

Small, neat, complete. Standard type. 
2H. P Weight 35 pounds. Drlvea 
canoe lOto 12milea an hour. Gray iron 
cylinder. Spun copper jacket. Alum- 
inum crank case. Float-teed Carbu- 
reter. Shipped complete, including 
foundation. Ready to put in canoe. 
Immediate delivery. Send for catalog. 

WATERMAN MARINE MOTOR CO. 

1509 West Fort St., Detroit, Mich., U. S. A, 
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Christmas 
Time 

be especially careful to guard y% 
against inferior articles and 
substitutes. To get the best, all- 
around revolver, simply ask for the 

IVER 
JOHNSON 

Automatic Revolver 



And to be sure that it IS a 
genuine Iver Johnson, 

^iW. look for the Owl's 
why the l«r Johnson it the beat revolver for th- ^R^^ „ . . 

pocket, the desk and all-around use. Handsome in ^^- 0n gT ' P 
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If the primary function of a warship is to give and 
take hard knocks, it is not stretching the point too 
far to say that the greatest development in our navy 
during the past ten years has been in the matter of 
guns and armor. In 1897 our navy was in a parlous 
state in respect of its powder; and, although the guns 
were serviceable, they were sadly be- 
hind the long-range, flat-trajectory, 
pieces of some of the foreign powers. 
When war was declared, our ships, 
with few exceptions, were armed with 
guns of low velocity and energy, and 
their magazines were filled with the 
already out-of-date brown powder. At 
the battle of Santiago our ships were 
at times absolutely enveloped in 
dense billows of the smoke of their 
own guns; and, in spite of the com- 
paratively close ranges at which the 
running fight was carried on, the 
number of hits, as determined by a 
careful subsequent investigation by 
our naval officers, was only two out 
of every hundred shots fired. Since 
the close of the war, our 
Naval Bureau of Ordnance 
has done most creditable 
work as its share of the 
general improvement of 
our navy. It has develop- 
ed a powder which is giv- 
ing high velocities, with a 
relatively small amount of 
erosion. The bureau early 
became satisfied that, if 
erosion was to be kept 
within reasonable bounds, 
it was necessary to elim- 
inate the powerful but ero- 
sive nitroglycerine, and de- 
velop, if possible, an all- 
nitrocellulose powder. This 
has been done; and as far 
as our information goes, 
there is less trouble with 
erosion in our naval guns 
than in those of the for- 
eign powers. The only 
drawback, and it is one of 
some consequence, is that 
a powder chamber consid- 
erably larger than that 
necessary for high-nitro- 
glycerine powder is neces- 
sary; and there is a con- 
sequent increase in the 
size of the charge, and a 
call for greater stowage 
space in the ammunition 
rooms. The greater veloc- 
ity and power of the guns 
with which our latest ships 
are armed are due, mainly, 
to the use of smokeless, 
slow-burning powder. The 
advantage of this powder 
lies in the fact that its 
slow rate of burning en- 
ables it to give off fresh 
volumes of gas during the 
whole of the time that the 
projectile is traveling down 
the bore. The earliest 
black powders (and in a 
less degree the brown pow- 
ders) were ignited almost 
instantaneously, and their 
whole mass converted into 
a volume of gas at high 
pressure, whose pressure 

fell rapidly during the travel of the shot, until, at the 
time the projectile left the muzzle, it amounted to not 
more than about a ton and a half to the square inch. 
In the new guns, the continual formation of gas dur- 
ing the travel of the projectile serves to prevent this 
rapid fall of pressure so effectually, that, if the pro- 
jectile is started under a pressure of say 18 tons to 
the square inch, at the instant of leaving the muzzle 
it is still under a pressure of as high as 6 to 8 tons 
to the square inch. The result is seen in the fact that, 
whereas the velocity of the guns used in the Spanish 
war was only about 2,000 to 2,100 feet per second, the 
velocity in our present guns is from 2,700 to 2,800 feet 
per second. This increased velocity has a double ad- 
vantage; for since the energy increases as the square 
of the velocity, there is necessarily a great increase in 
the striking energy at all ranges; and, secondly, the 
higher velocity means a lower trajectory or curve Of 



flight, a wider danger space, and far greater likeli- 
hood of hitting the mark. The accompanying table 
embodies the latest types of guns, with which the 
majority of the ships of the Pacific fleet are armed; 
and a comparison of these with the corresponding 
pieces mounted during the war shows what a great 
advance has been made. 

That the remarkable increase in the fighting power 
of the ships of the Pacific fleet is due to the 
improved guns and powder, is well shown in the 




DEVELOPMENT OF 6-INCH RUN, 1883 TO 1901. 




Weight of gun, 12.7 tone. Length, 27 feet. Weight ofpoivder charge, 59 pounds. Weight of projectile, 166 pounds. 
muzzle velocity, 2.700 feet per second. Muzzle energy, 8,349 foot-tons. Perforation Krupp armor 

at 3,OOii yards, 0.4 inches. 

SEVEN-INCH RAPID-FIRE GUN MOUNTED ON THE SIX BATTLESHIPS OF THE "CONNECTICUT" TYPE. 




Weight of ; 



;nu, 53 tons. Length, 46 feet. Weight of powder charge, 335 pounds. 
Muzzle velocity, 2,700 feet per second, muzzle energy, 44.025 foot-tons. 
armor at 3,000 yards, 16.8 inches. 



THE NEW NAVY 12-INCH GUN ON TRANSFER CRANE AT PROVING GROUND. 



accompanying tabular comparison of the total energy 
of fire in five minutes of the battleship "Oregon" of 



Sampson's fleet at Santiago and the battleship "Rhode 
Island" of the Pacific fleet. The total energy of all 
guns firing at their maximum rate of speed, with care- 
fully aimed shots, was for the "Oregon" 819,456 foot- 
tons; whereas the total energy of all guns during the 
same time on the "Rhode Island" would be 3,927,172. 
The increase in efficiency of the modern gun is largely 
due, moreover, to the greatly accelerated rate of fire; 
and this has been rendered possible by improvements 
in the mounting of the gun and in the breech mechan- 
ism and loading arrangements. One 
of the most important improvements 
conducing to rapid fire is the means 
adopted for enabling the gunner to 
hold the gun steadily upon the target. 
In early guns the sights were mount- 
ed upon the gun itself, and moved 
with the gun at every recoil. Now, 
the sights are mounted upon a sleeve 
which carries the trunnions, and in 
this sleeve the gun recoils. The man 
who traverses and elevates the gun 
stands on a platform, which is sup- 
ported from this same sleeve; so that 
the gunner and his sights, which are 
of the telescopic kind, are not dis- 
turbed by the discharge of the gun, 
and he is enabled to keep the cross 
wires in the eye-piece of 
the telescopic sight upon 
the target with great ac- 
curacy. Other important 
improvements are found in 
the methods of bringing 
the ammunition up from 
the hold and loading and 
firing the guns. The 7- 
inch guns and all calibers 
below open the breech with 
a horizontal lever, one sin- 
gle sweep of which unlocks 
the threads of the breech 
plug, withdraws the plug, 
and swings it clear of the 
breech. The 8-inch rifle 
and all calibers above this 
open the breech with a 
crank, the plug being too 
heavy for manipulation by 
the swinging lever. Un- 
doubtedly the most inter- 
esting gun carried in Ad- 
miral Evans's fleet is the 
new 45-caliber piece, which 
weighs 53 tons and is 46 
feet in length. It fires a 
projectile weighing 870 
pounds with a charge of 
smokeless powder weigh- 
ing 335 pounds. The pro- 
jectile leaves the muzzle 
with a velocity of 2,700 
feet per second, and a cor- 
responding muzzle energy 
of 44,025 foot-tons; or suf- 
ficient to lift the "Lusi- 
tania" bodily out of the 
water. 

A problem in connection 
with the designing of big 
guns which calls for very 
careful planning and work- 
manship is the control of 
the recoil. Newton's well- 
known law that action and 
reaction are equal and op- 
posite comes into play 
when a shell is fired. At 
the instant that a 12-in-:h 
projectile is driven from 
the muzzle of the gun with 
an energy of over 44,000 
foot-tons, the gun itself is 
driven in the opposite di- 
rection, backwardly, with exactly the same energy; and 
(Continued on page }2.{.) 
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5-inch, Mark V I 
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50 


255.05 


20 


60 


2,700 


3,036 
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13.7 


1,679 


12 5 


10.9 



1 1 907 SCIENTIFIC AMERICAN, INC. 



December 7, 1907. 



Scientific American 



423 




^Notes 

and Q ueries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
do attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or In this department, each must take 
bis turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of bouses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general Interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(10637) E. H. S. asks: Kindly advise 
me if you have a Supplement that treats of 
the different kinds of molecular vibrations 
known to science. What I mean is this : I 
have been told that there are known 84 
octaves of vibrations : the octave of heat above 
light, then light, next the photographic spec- 
trum, and next the X-ray. Now. what I want 
to know is in what order do they come, and 
the name of each. A. There may be 84 
octaves of vibrations. Of that we do not 
know. Even if there be, not all of the octaves 
are occupied. The lowest number of vibrations 
in sound is 10 per second. The ability of the 
ear to hear ends at about 40,000 vibrations 
per second. Heat vibrations can be distin- 
guished for some distance below those of light, 
not above light, as you state. Above the vibra- 
tions of light come what are termed ultra- 
violet vibrations for several octaves. What 
may be beyond these we cannot certainly say. 
X-rays are not vibrations in the usual sense of 
the term. You would be interested in this con- 
nection in Duncan's "New Knowledge." price 
$2, and in Whetham's "Recent Development 
of Physical Science," price $2. We shall be 
pleased to receive your order for one or both 
of these or any other books. 

(10638) W. J. H. asks: 1. When the 
ship crosses the line of the equator, does the 
needle in the mariner's compass deflect and 
point to the south pole? A. A magnetic 
needle has two ends: one end is directed to- 
ward the north, and the other toward the 
south pole of the earth. All over the world 
civilized people use the north end of the com- 
pass needle to steer by ; the Chinese use the 
south end. There is no change whatever in 
the magnetism of a needle upon crossing the 
equator, nor in its use as a guide to a ship or 
traveler. It is wholly a matter of usage by 
which end one shall steer. 2. Is there any 
difference in the distance that a cannon will 
send a ball on either the land or the sea? A. 
Water and land alike have no effect upon the 
distance a cannon can throw a shot. The pres- 
sure of the gas in the gun alone determines 
the distance the ball will go. 

(10639) A. H. G. asks: 1. In the case 

of electrolysis of water system by overhead 
trolley car system, is the eating away of pipes 
where the current enters or leaves the pipe? 
A. The electrolysis of water pipes and other 
metal by the return current of the trolley lines 
takes place where the current leaves the pipes 
or metals. 2. Tn modern practice, is it siiffi- 
ficient to have electric welded joints or rails, 
or should a return wire be provided : if so. 
should it be overhead or underground? A. 
If the rails are properly welded, no better pro- 
vision for the return of the current under 
ground can be made. No wire is required. 

(10640) J. V. G. H. writes: When 
gathering some wild flowers this morning I 
found famong an abundance of our common 
red or lilac thistle) a thistle with pure white 
blossoms. Will you kindly inform me if ti.is 
is a common occurrence? Also about the pos- 
sible explanation for this loss of color, and 
whether they continue white in coming years, 
and even would originate a new species? A. 
The common thistle occasionally has white 
flowers. We do not know whether this peculi- 
arity could be transmitted by the seeds or not. 
One would hardly care to propagate thistles 
even to determine so interesting a question. 
It is quite common in many plants that white 
flowers appear in place of those of the usual 
color. It is also true of animals. This is not 
considered as the origination of a new species. 
This variation in the thistle is mentioned in 
the botanies. 

(10641) H. W. J. writes: 1. To what 
degree of heat has wire glass been tested with- 
out yielding in any way? 2. To what degree 
has it been heated and then played upon by a 
fire hose without yielding? I have had some 
very high figures given ami would like correct 
information. A. The claims on behalf of wire 
glass, as we understand them, are not so much 
that it does not "yield" (in the sense of crack- 
ing) under high temperature whether followed 
by a stream of cold water or not. hut that it 
remains in place after being cracked, prevent- 
ing sudden drafis accelerating a (ire We have 
no conclusive figures covering the tests you 
describe, but are endeavoring to obtain them 
and hope to give them later. 
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LIFE IN THE NAVY 

Would you like a good position paying $16 to $70 a month and "free living 
expenses, with a chance to increase your earnings by various allowances — a 
position that will give you a liberal pension if disabled — a position in which 
thirty years' service entitles you to retirement on three-quarters pay? 

There is an opportunity in the Navy for the young man of good character, 
sound health and ambition ; there is a chance for the man with a knack for 
mechanics to fit himself for a trade at the naval schools — to prepare himself 
to earn a good living either in or out of the Navy — an opportunity to develop 
a sound physical body, to breathe pure fresh sea air, to indulge in various 
forms of athletics. Anyone who proves himself especially capable may 
become a warrant officer, and later try for a commission. 

^nPf \n\ flHvflntfMFPS are on * ere d to men with a trade. If you 

" o ta are a mechanic, an electrician, a stenogra- 

pher, an accountant, a drug clerk, or a baker or cook, you can enlist at an 
increased rate of pay at the start, and serve at your trade, taking advantage 
of the different trade schools — there being no cost for tools or text books, 
and your pay and living continuing just the same. 

If you would like to know all about life in the Navy, send for an illus- 
trated booklet. It tells you about the opportunities offered, all about a 
department of the government service that is fascinating and attractive for 
the young man of ability and high aspirations who wants to serve his country 
while he helps himself — a service in which the opportunities for travel exceed 
those of any other government position. It also describes fairly the hard- 
ships to be endured in the Naval Service. Address 

BVRIAV OF NAVIGATION. Box 39 
Navy Department, Washington. D, C. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November 26, 1907. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 




Acid, obtaining n soluble glutiuous sub- 
stance from tang, E. Herrmann 872,179 

Agricultural implement, L. A. Aspinwall. . . . 872,316 

Air drier, F. T. Stai* 872,027 

Air drier, E. W. Cuoke 872,054 

Amusement apparatus, 11. E. Riehl 872,253 

Amusement device, W. J. Browne 871,777 

Animal boot, draft, ,7. J. Fitzglbliou 872,000 

Animal trap, K. K. Marks 871,809 

Animal trap, J. W. Gates 871,989 

Automobile battery support, S. R. Bailey... 872,213 

Automobile body, Thomas & Moore 872,031 

Automobile chair, A. L. Moss 872,247 

Awning, canoe. W. B. Sherman 872.088 

Axle spindle, J. Stlckney 872,030 

Axles, means for taking up wear on ve- 
hicle, W. A. Short 872,155 

Baggage or freight transferring system; B. 

H. Alvey 872,212 

Bags, apparatus for packing predetermined 

quantities in. T. Whitehorn 872. 161 

Bait, artificial. J. (!. Henzel 871.935 

Bale tie, E. H. Vance 872.266 

Bank, savings, J. L. Kesner 871.874 

Barrel, hoopless, .7. C. & 0. A. Parker 871.817 

Barrel pitching equipment. P. Sherrer 871.829 

Basket, fruit, A. G. Vient 872.206 

Bearing, ball, P. J. McCullougb 871,949 

Bearing for vault and safe door jambs, 

adjustable bolt, J. H. Williams 871.844 

Bearing, trolley wheel, W. M. Caswell 871.913 

Boater or mixer, Savage & Marehesseault. . 871.895 

Bedding roll. G. K. Guild 872.122 

Beer reclaiming machine. F. C. H. Stras- 

burger 871 ,832 

Bells, pi'otective shield for skeleton frame, 

G. L. Patterson 872.145 

Belt tightener, E. Mattman 871,943 

Bicycle and motor bicycle saddle, T. F. 

Ilainmaren 872,124 

Bleaching apparatus, R. Van Ruggon- 

hondt 872.205 

Bleaching cotton fibers, R. Van Biiggen- 

houdt 872.007 

Blower, rotary, H. Walther 871. S37 

Boiler washout system. II. .T. Clark 872.222 

Bolster swing damper. W. G, Price. .872.014. 872,015 

Hook holder, C. L. Work 871,903 

Books, machine for applying binding strips 

to, W. II. Reisner, et al 871,821 

Boot and shoe ti'ee or expander, A. II. 

Powls 872.013 

Bootjack. W. S. Titns 872,095 

Bottle cap filling machine, II. A. Olssnii... 872.070 

Bottle capping machine, fi. Klrkegaard 871.998 

Bottle, mucilage. B Walton 872.208 

Bottle, non-refillable. E. M'. Card 871.780 

Bottle resealing device, J. R. Scott 872.153 

Bottling machine, .1. R. Cobb 872,275 

Box, Inwood & Lavenberg. reissue 12.725 

Box making machine. J. P. Payne 872,195 

Box or crate machine, I.. I). Rigg 871,957 

rake apparatus, fluid pressure, C. II. Fergu- 
son 872.110 

Bread mixer, A. Fav 871.988 

Brick facing, imitation. O. Morgan 872.003 

Brush, bottle, H. Cooperman 871,786 

Brush holder, tooth, F. J. Spangler 872.091 

neket, dumping, A. Schroeder 872.151 

Buckle, I. Blum 871,981 

Bufling machine, J. E. Leavitt 871.942 

Buffing machine. G. F. Stewart 871.962 

Buffing machine. J. Gelzenlichter 871,990 

Burling machine and disk holder therefor. 

G. F. Stewart 871 ,964 

Building, E. Huff. .Tr 872.230 

Building block, W. L. Dow 872,111 

Building constructions, apparatus for 
demonstrating the strains in. E. Car- 

llpp 871 .801 

Bulkhead doors, apparatus for electrically 

operating water tight. R. II. Kirk 871.804 

Bullet. J. Piatkowski 872.081 

Bushing. II. J. Gilbert 871.928 

Button loon. T. S. Halev 872.230 

Button, self-attaching. II. 0. Reese 872,149 

Button, separable, M. n. Shipman 871.897 

Cabinet, grocer's. R. T. Durham 872.225 

Cable carrier apparatus. G. A. Amsden 871,768 

Cable terminal and junction box, F. B. 

Cook 871 .084 

Cables, etc.. apparatus far cutting, C. Wal- 
ler 872,312 

Cables, strands, and the like, feeding ap- 
paratus for, L. A. Ilolman S72.004 

Canceling machine, stamp. C 10. Phillips. . 872.01O 

Car arrester, W. Cook 872.276 

Car door, F. XV. Bnrwell 872.167 

Car, dump. W. A. Caswell 871,781 

Car. dump. C. II. Dotv 872.057 

Car. dumping. A. Becker 872,045 

Car operating mechanism, dump, A. S. 

Page 871 .885 

Car sand box, A. I, Bacon 872. 104 

Car underframe. Howard & Westlake 871.799 

Car underframe. A. Becker 872.044 

Car ventilating system. K. D. Jacobs 871,938 

Car wheel tempering and annealing appa- 
ratus. .1. M. Hansen 871,931 

Car .. wheels, tempering and annealing. J. 

M. Hansen 871.932 

Carpet stretcher and sizer, l'\ Schwensow 872.087 

Carrier anil elevator. E. G. Kraft 872,136 

Case. See Display case. 

Casket handle. J. II. Walker 872.034 

Casting reel. free. II. Slotterbcrk 872,261 

Cement block mold. G. B. Blodgctt 872,100. 

Centrifugal machines, journal support for, 

K. K. Mol.ood 872,078 

Chain. II. M. Gray 871.790 

Chain making machine. Cues & Scott 871.784 

Check system, meal. G. A, Phillies 872.011 

Cherries, etc.. device for picking. J. West. 871,842 
Chuck, self-tightening reck drill, J. A. 

Thompson, et nl 871,072 

Churning or washing machine, Averv & 

Bartlett 871 ,9116 

Cigar bunch forming apparatus, O. Ilam- 

merstein 872.177 

Cigar bunch rolling machine, O. Ilammer- 

stcin , 872.125 

Cigar moistener. (). I.. Johnson 872.008 

Clamp. M. A. Reare 872.252 

Clip. L. II. Porter . . •. 871.888 

Clock, alarm. C. G Trautinnu 871.900 

Clock, electric guest calling, R. C. Dick... 872.224 

Clock, tower. E. Rone 872,200 

Clothes horse, collapsible. .7. Himniel 872,235 

Clutch, friction, W. .7. Milliard 872.062 

Coat. hat. and umbrella rack,, locking, II. 

8. Payne 872.147 

Cock or valve operating means, W. W. Gor- 
don 871 ,860 

Cock, stop, It, Rice 871 ,956 

Composite structures, reinforcing means for, 

J. F. Ilaveineyer 872.127 

Computing machine. D. W. Shiek 872,021 

Concrete wall or column construction, W. 

E. Middleton 871,879 

Contact adjustment. G. L. Patterson 872.146 

Controller ami circuit breaker, combined, 

W. M. Scott 872.154 

Cooking apparatus, steam, W. F. I,orent- 

zen 872.242 

Cooling apparatus. \V. Griesser 872.175 

Cord knotter, R. II. Julius 872.182 

Corn thinner. C. S. Shank 872.260 

Cotter pin. F. E. Ilite 872,180 

Counter, recording. F. L. Wolfe 871,849 

Cream separator, centrifugal, T. W. Mor- 
gan 871 .882 

Cream separators, liner for centrifugal, W. 

W. Marsh 871.878 

Crystallizing apparatus, G. Sohioht 872.257 

Cut off. automatic. II. P. Coster 872.170 

Cvanid of potassium or sodium, manufac- 
ture of. F. W. Morris 871.9 18 

Cycle, motor, C. O. Ileilstrom 871.905 

Dehydrating animal and vegetable sub- 
stances. E. W. Cooke 871.982 

Dehydrating apparatus. F. T. Stare 872.026 

Dining table. J. A. Schackner 872,256 
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GUNS AND AKMOE. 
{Continued from page J t 22.) 
if steps were not taken to control the 53-ton mass it 
would not stop moving until it had burst its way 
through the rear walls of the turret and wrought no end 
of havoc besides. It would be impossible to hold the 
gun absolutely rigid and prevent its recoil; for the 
shock would tear asunder any bolts or other fasten- 
ers which might be devised; or, if they should hold, it 
would wrench the fabric of the ship asunder. The 
recoil is rendered harmless by carefully-designed means 
for gradually absorbing the recoil; and this is done 
in the case of the 12-inch gun by hydraulic 
cylinders, attached to the sleeve or non-recoiling 
portion thereof. The sleeve and cylinders 
are shown very clearly in the accompany- 
ing photographs of a 12-inch gun at tho 
Indian Head Proving Ground. The huge weapon is 
shown suspended in a 112-ton gantry crane and trans- 
fer car built by the Wellman, Seaver, Morgan Com- 
pany, to whom we are indebted for our illustration. 
The action of the recoil cylinders of the gun is as 
follows: A massive yoke at the rear end of 
the gun serves as an attachment for the piston 
rods of the recoil cylinders, which are carried on 
the sleeve; and the recoil is checked by the escape, 
from the pressure side to the reverse side of the piston, 
of the liquid contained in the cylinders. The fluid 
escapes past the piston by means of grooves cut along 
the walls of the cylinders, which are wide enough to 
give a full opening at the beginning of the recoil, but 
gradually taper and contract in area, until the proper 
limit of recoil is reached, when the grooves come to a 
point and cut off any further flow of liquid. Inside 
each recoil cylinder is a series of spiral springs, which 



COMPARISON OF TOTAL ENERGY OF GUNFIRE IN FIVE 

MINUTES OF BATTLESHIPS " OREGON " (1897) AND 

"RHODE ISLAND" (1907).* 



TABLE OF VESSELS COMMISSIONED, COMPLETED, BUILDING OB AUTHORIZED SINCE THE SPANISH WAS. 

BATTLESHIPS, MONITORS, AND ARMORED CRUISERS. 



Oregon in 1897. 


Rhode Island in 1907. 


Guns. 


Muzzle 
Energy, 
Ft.-Tons. 


Muzzle 
Energy in 

Five 
Minutes' 
Firing, 
Ft.-Tons. 


Guns. 


Muzzle 
Energy. 
Ft.-Tons. 


Muzzle 
Energy in 

Five 
Minutes' 
Firing, 
Ft-Tons. 


4 13-inch 

8 8-inch 

4 6-inch 

20 6-pdrs 


33,f27 

8.011 

2.990 

138 


269,016 
320,440 
119,600 
110,400 


4 12-inch 
8 8-inch 
12 6-inch 
la 3-inch 


44,025 

13,647 

5,714 

658 


726,412 
1,091,760 
1,714,800 

394,800 


Total energy all guns 
in five minutes. 


819,456 


T. >tal energy all guns 
in five minutes.... 


3,927,172 



* The enormous increase in energy is due largely to the greatly increased 
rapidity of Are, resulting from improved mechanism for handling and 
maneuvering the guns, and to the greater attention now paid to the train- 
ing of the gunners. The above totals are calculated upon the number of 
carefully-aimed shots which each gun could deliver under battle condi- 
tions and not upon the extraordinary rapidity which has been obtained by 
crack gun crews in target practice. 

serve to keep the guns from moving, when the ship 
rolls or the gun is elevated. When recoil takes place, 
these springs are compressed, and they exert sufficient 
force to return the guns to the firing position as soon 
as recoil ceases. The same principle is followed in 
the guns of smaller caliber, such as the 8, 7, and 6-inch. 
The illustration of the 12-inch gun should possess 
particular interest; for this piece will undoubtedly, 
for some years to com.e, constitute the sole armament 
for long-range fighting of our future battleships, and 
possibly even of our future cruisers. It must be ad- 
mitted that, for a gun of 45 calibers length, the ve- 
locity of 2,700 feet per second is rather low, and not 
equal to that obtained by the 45-caliber 12-inch guns 
of the British and one or two other navies. Originally, 
these guns were planned for 2,800 feet per second; 
but it was found that the pressures toward the 
muzzle were rather greater than the guns could 
safely stand, and the pressures and velocities were, 
therefore, reduced. How long the 12-inch gun will 
continue to be our principal weapon it is hard to de- 
termine; but we rather expect to see a return to the 
13-inch, with an increase of velocity to not less than 
2,800 feet per second. Such a gun is more accurate, 
that is to say, more accurate shooting could be made 
with it at the long battle ranges which will ubtain in 
future engagements. Moreover, its trajectory would 
be flatter, and its danger zone greater; it would main- 
tain its velocity longer, and would reach the mark 
with 30 to 40 per cent greater hitting power. 



On November 27 a train carrying some 200 invited 
passengers traveled from Manhattan Island to Borough 
Hall, Brooklyn, under the East River. The Battery 
tunnel has more than once been delayed in construc- 
tion, but this journey gives hope that the delays are 
at an end and that a regular service will operate early 
in the new year. On the outward trip the distance of 
1.6 miles was traversed slowly, to allow time for in- 
specting the tunnel, but a return journey was made in 
about five minutes. 



Name. 



Type. 



Kearsarge.. 

Kentucky.. 

Alabama . . . 

Illinois.. . 
Wisconsin . 



Missouri 

Ohio 

Georgia 

Nebraska 

New Jersey 

Rhode Island 

Virginia 

Connecticut 

Louisiana 

Kansas 

Minnesota 

New Hampshire. . 
Vermont 

South Carolina... 

Michigan 

Delaware 

North Dakota.... 



Arkansas , 



Florida . . . 
Nevada . . . 
Wyoming. 



California 

Colorado 

Maryland 

Pennsylvania . . 
South Dakota... 
West Virginia. . . 

Washington. . . 

Tennessee 

Montana . 
North Carolina. . 



Charleston 

Milwaukee 

St. Louis 



Battleship. 



Armored Cruiser. 



Displace- 
ment 
in Tons. 



11,540 



11,5(15 



12,300 



14,948 



16,0110 



Semi-armored Cruiser. 



Speed 

in 
Knots. 



10.8 

10.9 

17.1 

17.4 
17.8 



18.5 
81.0 



Armor. 



Wli in. 



Gun Positions. 



Armament. 



Main. 



15 in. — 14 in. 



12 in.— 12 in. 



11 in.— Klin. 



6J4 in. — ill. 



10 in.— 10 in. 



( Deck 

I :i in.— 2 ii 



1 4 13-ill. B. I.. R. 
- 4 H-iil. B. L. It. 
1 14 5-in. R. F. G. 



I 4 13-in. B. L. It. 
'I 14 6-in. It. F. G. 



( 4 12-in. B. L. R. 
- 16 6-in. R. F. O. 
I 6 3-in. It. F. G'. 



f 4 18 -iii. B. L. It. 

I 8 8-in. B. L. It. 

I 18 (Mil. It. F. G. 

1 12 3-in. It. F. G. 



f 4 12-in. B. L. R. 
J 8 8-in. II. L. It. 
I 12 7-in. It. F. G. 
[20 3-in. It. F. G. 



I 8 12-in. 
"I 20 3-in. 

j 10 12-in. 
| 14 5-in. 



i 2 12-in. B. L. It. 
} 4 4-in. R. F. G. 



( 4 8-in. B. L. R. 
■< 14 6-in. R. F. G. 
( 18 3-in. R. F. G. 



( 4 10-in. B. L. It. 
- 10 6-in. It. V. G. 
I 22 3-in. It. F. G. 



( 14 6-in. R. F. G. 
t 18 3-in. R. F. (i. 



Secondary. 



20 0-pounders. 
8 1 . 

small guns. 

10 0-pounders. 
U 1 . 

6 small guns. 



8 6-poundcrs. 

C 1 

4 small guns. 



( 12 3-poun(lers. 

{ 81 

( 10 small guns. 



12 3-poilliders. 
8 1 
10 small guns. 



3 6-ponnders. 

61 

2 Colts. 



12 3-pounders. 
8 1 . 

10 small guns. 



12 3-liouudurs. 
21 
10 small Ktilis. 



12 S-pcalliders. 
24 small gun . 



UNARMOKED CRUISERS AND GUNBOATS. 



Nam i'. 


Type. 

Cruiser Scout. 
Semi-protected Cruiser. 

Unprotected Cruiser. 
Gunboat. 1 

■ 1 

• I Formerly 
f Spanish. 

■ j 


Displace- 
ment 
in Tons. 


Speed 

in 
Knots. 


Protective Deck. 


Armament. 


Slopes. 


Flat. 


Main. 


Secondary. 




3,750 
3,200 

3,000 
1,130 
1,390 
1,125 

100 


24 
10.5 

17.0 
14.0 
10.5 
14.0 

19.0 






12 3-in. R. F. G. 
10 5-in. R. F. C. 








1 






2 in.— 1 in. 


Yi inch. 






8 (i-poundere. 
small guns. 




w 




f 




f 




f 












4 5-in. It. F. G. 
4 4-in. R. F. G. 


i 
( 

.1 

/ 
1 
1 

{ 


4 6-pounderp. 




2H in. 


1}^ inches. 


6 Nordenfelts. 

4 6-poundere. 

4 Colts. 

4 6-poiinders. 

4 Colts. 

2 3-ponnders. 



























* Twenty-one of this type of Gunboat captured or purchased from Spain, varying from 42 to 560 tons displacement and from 8 to 19 knots speed. 

DESTROYERS, TORPEDO MOATS, AND SUBMARINES. 



Bainbridge 

Barry 

Chauncey 

Dale 

Decatur 

Paul Jones 

Perry 

Preble 

Stewart 

Lawrence 

Macdonough . . 

Truxton 

Whipple... 

Worden 

Hopkins 

Hull 

Bagley 

Bailey 

Barney 

Biddle 

Blakely 

Davis 

Dahlgren 

DeLong.. 

Farragut . 

Fox 

Goldsborough .. 

MacKenzie 

Nicholson 

O'Brien 

Rowan 

Shu brick 

Stockton 

Stringham . ... 
T. A. M.Craven. 
Thornton . ... 

Tingev 

Wilkes 

Holland 

Adder 

Grampus 

Moccasin 

Pike 

Shark 

Porpoise 

Plunger 

Cuttlefish 

Tarantula 

Viper 

Octopus 



Type. 



Torpedo-boat Destroyers. 

Torpedo-boat Destroyers. 

"Torpedo-boat Destroyers. 

Torpedo-boat Destroyers. 
Torpedo-boat. 



Displace 

lllent 
in Tons 



402 
433 

408 

175 
280 
175 
175 
2(KI 
154 
140 
200 
879 
154 
847 
(15 
174 
174 
188 
200 
200 
340 
146 

an.) 

1(15 
165 
74 
122}^ 



175 
2110 



Speed in 
Knots. 



iKMI 

30.0 
20.0 



29. 

30 
2!) 
28 
21 i 
23. 
30 
80 
30. 
S3. 
30. 
80. 
20. 
80. 
27. 
85 
24. 
30, 
30. 
20 
20 
8(1. 
8 

w- 



V, 

a, 
l 
o 



4 
.5 
.0 
1 
1 
.0 
1 



.0 
7 

5 
.0 
.0 
.5 

7HS 



10 -9 

11—10 









Torpcd 


o Tubes. 


8 18-ineh 


Whitehead. 


2 18-inch 


Wl 


itehead. 


2 18-inch 


Whitehead. 


2 18-inch 


Wh 


itehead. 


3 18-inch 


Whitehead. 


2 




• 


3 




• 


3 




■ 


3 




t 


3 




• 


2 




* 


3 




a 


2 




- 


2 




, 


2 




* 


3 




it 


3 




a 


3 . 




a 


3 




■ 


3 




* 


2 




a 


2 




a 


3 




a 


3 




■ 


3 




a 


1 Torpedo 


Tube. 


« 




■ 


• 




■ 


■ 




• 


• 




• 


;' 




\ 



2 3-inch and 5 G-pounders It. F. G, 

2 3-inch and 5 (i-pounders R. F\ G. 
2 3-inch and 5 O-pounders It. I\ <;. 

2 3-inch and 5 (i-pounders It. F. (i. 

3 3-pounders R, F. 

4 6-ponnders It. F. 
3 3-pounders It. F. 



3 1-ponuders It. F. 

4 1-pouuders It. F. 



O-fn'UIHIVlB IV. 

4 6-poumkTS R. F. 

3 1- pounders It. F. 

4 (i-pounders It. F. 

1 1 -pounder It. F. 
3 3-pounders It. F. 

o o ....... ,,1...... I* p 



l-pon; 

u 3-poui,,,. ■ 

3 3-ponnder 

4 l-ponnder* i\.. r . 
3 3-pounders It. F. 

3 3-pounders R. F. 
7 (i-pounders It. F. 

4 I-pounders It. F. 
3 3-pounders It. F. 
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Discharge tank or reservoir, intermittent, 

C. Potts 871,820 1 

Display case, A. E. Lyons 871.877 j 

Display ease, market box, Johnson & Lar- 

kin 871 ,802 I 

Display stand, R Brooks 872.271: 

Display stand for hats. C. E. Mentzer 872.1:59 1 

Door and cupboard catch. S. C. Schoiield . . 872,3(10 
Door check or bumper, II. P. Keil. .872,184, 872,185 

Door fastener and opener. C. iMiiith 872,022 

Door holder, A. J. Rosontroter 871,059 

Door lock, sliding, W. M. I'ook 872,110 

Dough machine feeding device, P. F. Car- 
roll 872.051 

Draft equalizer, A. Lunge 872,240 

Drafting machine, design. A. Lorant 871,808 

Drawers, shield for ladies', I. I. Elterich . 872,172 

Drop mechanism, quick, J. W. Little 872,071 

Dye and making same, green vat, G. Engi 872,227 

Dye, brown vat. A. Schmidt 872.081) 

Dye. green black vat, A. Schmidt 872.086 

Dyestuff and making same. F. J. Oakes... 872,250 

Earth drill, fl. C. Jackson 871,800 

Easel and hanger. C. G. Taylor 871,833 

Educational chart, drawing board, and writ- 
ing desk, combined, G. A. Henderson. 871,934 
Effluents, apparatus for treating trade, B. 

& A. Broadbont 872,049 

Electric apparatus, sealing for, J. R. 

Baker 871 ,772 

Electric furnace. E. R. Taylor 871,971 

Electric switch, automatic, W. L. Bliss 872.215 

Electrocapillary apparatus, A. Orling 872,193 

Electrotherapeutic apparatus, Raymond & 

Vetter 872,148 

Elevator floor gate actuating device, W. O. 

Smith 871 ,898 

Embroidering machine. J. Schroedcr 872,152 

Engine burner, explosion. P. M'cCusker. . . . 871,883 

Engine cylinder. H. Riehter 872,306 

Engine turn table casting, locomotive, W. 

H. Wright 871.850 

Engines, automatic alarm and stopping 

device for, D. B. Adams 872,039 

Engines, cooling svstem for internal com- 
bustion, G. Green 871,797 

Engines, electric stop* for, J. K. Wright... 872,102 
Excavating for concrete piles, etc., W. J. 

Stewart 872.093 

Excavator, W. Watson 871.839 

Eyeglass mounting, L. F. Adt 872.211 

Eyelet, W. Hughes 872,237 

Fabric. See Knitted fabric. 

Fare indicator, cab. C. Maseart 872.188 

Fastener, A. V. Bright 872,221 

Feed rack, feed trough, and animal pen, 

combined. W. J. Tolle 872.032 

Feed water distributing pan mechanism, J. 

M. Lynch 872,299 

Feed water heater. J. W. Jantzon 871.801 

Filter press, F. W. von Oven 872.008 

Filtration plant, gravity. J. G. MacGregor. 872,073 

Fire apparatus, J. II. Mitchell 871.880 

Fire escape, I>. C. Burhans 872,050 

Firearm sight, J. E. Harkcr 871,933 

Flax breaker feeding mechanism, G. H. 

Ellis 871.863 

Flue cleaner, chimney, W. H. Perry 872,080 

Flying machine air propeller, L. Gath- 

mann 871,926 

Furnace. O. Beguelin 871.854 

Fuse, F. W. Young 871,851 

Garbage receptacle. A. Reed 871.955 

Garment hanger, 51. A. Wood 872,100 

Garment holder, H. C. Krause 872.297 

Gas and gasolene engine, E. E. Wright 872.164 

Gas burner, W. Hitching 872.134 

Gas burner, inverted, J. Lederer 872.070 

Gas pipe safety device, I. L. Cleveland 871.783 

Gas plant, G. L. Morton 871.810 

Gas pressure regulator, A. D. Brasson.... 872,273 

Gate, A. D. Acers 871.905 

Gear, transmission. A. P. Boyer 872,220 

Gear, variable speed and reversing trans- 
mission, A. P. Royer 872.219 

Gearing, O. Williams 872.269 

Gearing, change speed, 0. Johnson 872.131 

Glass working apparatus, R. M. Paxton... 872.194 

GUve. D. E. L.iufert.v 872.137 

Glove, husking. S. Kvum , 871,805 

Gopher trap. \V. D. Armstrong, et al 872.041 

Grading machine, G. S. Whitney 871,976 

Grain cleaning and pickling machine, II. T. 

Helgeson 872.130 

Grain drill, Armitage & Thistlothwaite 871.770 

Grass cutting implement. J. (i. Leop. . . . .'.. 871.806 

Grave constriftion. W. Livingston 872.241 

Grinding machine. E. Cook 871.785 

Hair spring locator. B. Z. Friedman 871.866 

Halter, S. E. Gates 871,925 

Hammer, automatic magazine, J. E. Rid- 
ings 872,150 

Harmonica. M. J. Reidv 872,083 

Harness, E. Money 872.245 

Harrow riding attachment. I). K. Wilson.. 871.846 

Harvester, G. P. Waeek 871,835 

Harvesting and husking machine, corn, E. 

A. Hollenlieek 872.285 

Harvesting machine, potato. R. S. Baxter.. 872.106 
Hat, coat, and umbrella rack, E. Boynton. 872.107 

Hay rake. C. Pearson 872.009 

Hinge, W. II. Torode 872.263 

Horse overshoe. G. N. Kinnell 872.287 

Horse power. G. Wenzelmann 871.840 

Horseshoe, F. M. Bethune 872.214 

Horseshoe, hoof spreading. A. Nagley 872.191 

Hose coupling. J. G. Massie 872.001 

Hot water heater, J. Gcdeon. Jr 871.927 

Hydraulic transmission device, V. C. 

Shank 872,203 

Hydrocarbon burner, II. P. Glazier 871,992 

Hydrosulfite preparation and making same, 

stable, G. Engi 872.114 

Ice cutting machine, H. Wulff 871,978 

Illusory apparatus, B. Purpura 872.305 

Incubator. S. F. Bihn 871,008 

Indexing device, drawer contents, Barrow 

& King 872,042 

Indigo and making same, mixed chloro- 

bromo derivatives of, G. Engl 872,115 

Indigo and making same, monochloromono- 

bromo derivatives of, G. Engi 872.280 

Insole, H. II. Rossa 871,801 

Insole slashing machine, W. C. Stewart 87L967 

Insulator, H. I). Bodies' 872,216 

Iron. See Soldering iron. 

Iron from tin plate scrap, tletinning and 

recovering merchantable, E. A. Sperry. 872.092 

Ironing machine, A. R. Gustafson 872.123 

Justifying mechanism. F. B. Converse, Jr.. 872.223 

Knitted fabric. L. N. D. Williams 872.103 

Lalieling machine, E. E. L. Boyer 871.776 

Labeling machine bottle guide, II.' Gates... 871.794 
Lacing device, boot and shoe, M. W. White 872.0.37 

Ladder, II. Adler 872.165 

Lamp cluster, incandescent, II. Hubbell. . . . 872.065 

Lamp, gas, J. J. Mclntyre 871.050 

Lamp, incandescent gas, A. Rector 871,054 

Lam]> socket, incandescent, G. W. Good- 
ridge I 872.283 

Lantern holder, W. B. Chittenden 872,052 

Lathe dog, R. G. N"ye 872.007 

Lathe, engine. J. Hartness 872.233 

Lathe tool holder. W. T. Russell 871.892 

Lavatory, P. E. Law 871 ,876 

Lead, manufacture of white, F. W. Morris. 871.947 

Level, S. II. Gardner 871.024 

Leveling instrument. G. A. Jenning 872.183 

Life net, C. Harrison 871,870 

Linotype machines, distributer of double 

magazine, J. P. Tihon 871,809 

Liquid cooling device. A. Koch 871.940 

I. build fuel burner, J. II. Koous 872,288 

Liquid separator, centrifugal, E. A. Fors- 

berg 872,173 

Liquids, device for separating materials 

held in suspension by, C. N, Waite.... 872.033 

Loading apparatus. A. J. Derby 872,278 

Loading device, wagon, R. Pederson 871,887 

Lock, F. Siebert 872.150 

Lock bolt keeper, J. Christy ] 872^053 

Locomotive pilot, H. J. Dean 871.789 

Locomotive tender, J. II. Davis 872^277 

Loom, W. Wattle 872.035 

Loom shuttle, A. Buckler 871^911 

Loom shuttle changing mechanism, E. H. 

R y°n 872.254 

Loom stop motion, C. D. Lanning 871, S75 

Loom take up mechanism, A. A. Gordon, 

. „ Jr ' 872,061 

Mail receiver and deliverer for railway 

trains, A. Matlak, et al 872 301 

Mainspring winder, L. Kohn 872135 

Manure spreader, D. K. Wilson 871,845 | 



Williams s » 

"The only kind that won't smart or dry on the face " 

Williams' Shaving Soap was adopted 
as Standard by the United States Naval 
department ' nearly 50 years ago. The 
distinguishing features of the soap that 
recommended it to the United States 
Navy at that time are the same whole- 
some and exceedingly important qualities 
that make it to-day the preference of the 
Army, Navy, and civilians everywhere. 

First: Its lather is rich, creamy and pro- 
fuse. 
Second: Its lather does not dry on the 
face, but lasts to the end of the 
shave. 
Third: It does not smart the skin, but 
softens the beard and soothes 
the irritated face. 

Notice these three points when you 
use Williams' Shaving Stick and you 
will understand its universal popularity. 

The Hinged Cover Nickeled Box is 
a striking feature of Williams' Shaving 
Stick. It saves time — the cover cannot 
get lost — can be opened or closed with 
one hand and the box keeps the soap in 
perfect condition in any climate. The 
box is very strong and will stand lots of 
hard usage. 

Sent by mail on receipt of price, 
25 cents, 1 Shilling, 1 Franc, or 1 Mark, 
if your druggist fails to supply you. 
Sample size mailed for 4 cents in stamps. 

Address: The J. B. Williams Co. 

GLASTONBURY, CONN., U. S. A. 
LONDON : 65 Great Russell St., W. C. 
PARIS : 4 Rue Chauveau La gar d 
BASEL : Nadolny & Co. 



The New 
Nickeled Box 
Hinged Cover 



m 




Manure spreader, W. Galloway 871,867 

Manure spreader, Litchfield & Garst 872,000 

Mash tubs, drain controlling apparatus for, 

A. Aufrichtig 872,103 

Massage implement, H. G. Hart 872,126 

Match box, M. F. Luna 872,243 

Match dipping apparatus, W. H. Parker.. 871,818 
Match safe blank bending machine. Smith 

& Johnson 872.025 

Mattress, F. H. Hirschman 871.871 

Measure, C. W. Newton 871,814 

Measuring apparatus, A. J. Felter 871,865 

Measuring device, liquid, G. O. Seeley 871,827 

Measuring Instrument, Jacobson & Haugh- 

land 871.900 

Measuring Instrument, electrical, P. Mac- 

Gahan 872,300 

Metal, cleansing, J. Hawthorne 871.994 

Metal Joint, J. J. Souder 871,830 

Metal rings, apparatus for upsetting, J. 

Clark 872,108 

Motal structure, E. B. Repp 872.018 

Milk cooling apparatus. Jewett & Bowen.. 872.286 

Mixing apparatus, F. B. Rooney 872,084 

Molding receptacle, J. S. Stewart 872,029 

Motor control system. E. W. Stull 871,970 

Motor controlling mechanism, electric, M'. 

B. McLauthlin 872,143 

Motor controlling mechanism, electric, E. 

D. Lewis 872,289 

Motors, means for automatically controlling 

electric, H. W. Leonard 872,298 

Muffler, Blanchard & Crocker 871,775 

Music, recording, J. J. Walker 872,267 

Musical Instruments, automatic playing at- 
tachment for, P. Welln 872,313 

Musical instruments, modulating attach- 
ment for automatic, T. Danquard 871,788 

Musical instruments, narrow music sheet 

attachment for, T. Danquard 871,787 

Muzzle, dog, W. H. Dusenbury 872,279 

Nut burring machine, E. Mongrain 872,189 

Nut lock, J. F. Fish 871,921 

Nut lock, H. A. & J. P. Fisher 871,922 

Oar for boats.. R. Walterskirchen 872,158 

Oil burning 1 system, I. E. Smith 872,023 

Oil channels in boxes, bearings, etc., ma- 
chine for cutting spiral, W. Wattle 872,036 

Oil cup lubricator, W. P. Phillips 872,012 

Optical instrument, J. G. Gray 872,120 

Ore pulp, filter for separating solutions 

from, O. L. Buckingham 871,860 

Oven, M. Nusser 872,144 

Oven, portable, W. J. Perry 871,819 

Overalls, J. A. Sommers 872,089 

Packing, rod, T. A. Johnston 872,132 

Pad cover, G. F. Stewart 871,965 

Pad covers, machine for making, G. F. 

Stewart 871,963 

Pad covers, making, G. F. Stewart 871.966 

Paint and varnish remover, J. F. Dickson.. 871,790 
Paint and varnish, removing, J. M. Wil- 
son 872,314 

Paper boxes, machine for forming and ap- 
plying wire bales to, C. D. Grimes 872,176 

Paper making machine cutting attachment, 

C. H. McCormick 872,248 

Partition, metal sheathed paneled, T. I. 

Duffy 872,058 

Pen] and pencil rack, combined, J. S. 

Twaddell 872,157 

Perambulator. W. H. Smith 871,961 

Piano, M\ Clark 871,782 

Piano action frame, H. J. Sandlaa 871.894 

Piano action frame, J. W. Darley, Jr 872,292 

Piano, combined manually and mechanically 

operated. J. W. Darley, Jr.. 871,916 to 871,919 
Piano players, tracker bar for, P. W. 

Wood 872,315 

Pin. See Cotter pin. 

Pipe connection, H. Clayton 872,169 

Pipe coupling, automatic train, Fyock & 

Stone 872.174 

Pipe Joint, flexible, W. A. Greenlaw 872.121 

Pipe mold, cement, E. W. Buser 871,778 

Pipe wrench, J. Roemer 871,958 

Planter, J. D. Lancaster 871 ,941 

Plants, stand for propping, J. G. Walton.. 871,901 

Pneumatic cushion, W. C. McCullough 871,811 

Pneumatic drill, portable, H. J. Kimman. 871,939 

Popcorn buttering device, J. M. Kline 872,239 

Power generator, electromagnetic, J. L. 

Potter 872.251 

Power system, R. H. Goldsborough 871,993 

Printing apparatus, M. McMahon 872,302 

Printing machines, arrangement for giving 
movement to automatic numbering 

mechanisms for, J. D. Galwey 871,923 

Printing machines, thread stretching de- 
vice for the warps of drum, F. Schmidt 872,258 

Printing press, E. L. Stone 871,831 

Printing press, McCain & Henderson 872,004 

Printing press, automatic, H. E. Brett 872,108 

Projectile for rifled firearms, L. Schupmann 871.825 

Projection apparatus, W. L. Patterson 872,303 

Propeller or fan, F. G. Sargent 872,307 

Propulsion, ship, P. H. Belitz 871,774 

Pulley, expansion, G. F. Geb 872.282 

Pulverizing mill, G. E. Rudnick 872,201 

Pump, air, Beck & Bowyer 872,043 

Pump for cleaning systems, suction, J. V. 

O. Palm 871.952 

Pump lubricator, H. L. McCullough 872.249 

Pump, rotary, Anderson & Lundin 872.040 

Punching implement, belt, W. W. Woodley 872.210 

Rail bond, A. H. Mosher 872,142 

Rails, appliance for fixing and cutting off 
the upper or wearing portions of com- 
pound tramway, E. Rhodes 871,822 

Rails, rerolling, A. P. Diescher 872.056 

Railway equipment,, warning post for, E. 

D. Hillman 871.936 

Railway gate. F. J. Stein 872,028 

Railway rolling stock, seat and seat back 

for, A. E. Ostrander 871.951 

Railway signaling device, B. S. Miller 872,002 

Railway switch, O. Harpold 872,178 

Railway trains, automatic stop for, V. 

Morrison 872,141 

Receptacle closure, A. L. Welssenthanner, 

872,160, 872.162 
Receptacle closure, hermetic, J. S. Giles... 872,118 

Red lakes, making, C. Immerhelser 872,181 

Reflector, A. D. Curtis 871,915 

Refrigerator alarm, H. P. Kelly 871,873 

Register attachment, W. H. Sowash 872,090 

Regulator. See Gas pressure regulator. 

Relasting apparatus, shoe, C. F. Pym 872.318 

Relasting machine, C. F. Pym 872,317 

Resistance, inclosed, H. J. Wlegand, 

872,208, 872,209 
Ringing leads, means for protecting opera- 
tors, W. W. Dean 872,171 

Roll cutting attachment, rotary, A. E. Sex- 
ton 871.828 

Rotary engine, J. E. Lehman 871,807 

Rotary engine, T. C. Henry 872,234 

Rotary explosive engine, Montan & Se- 

holm 871,881 

Rotary motor, J. R. Kinney 872,133 

Salt shaker, F. Kendall 871,803 

Sash lock and tightener. H. O. Wolff.... 872.099 
Sausage stuffer, H. F. Hambruch. .872,231, 872.294 

Sawmill, T. S. Wilkin 872,038 

Sawmill log dog. Grant & Newton 871,795 

Scaffold support, D. F. Luke 872.187 

Scale, O. L. Gordon 872,119 

Scalper, excavator, road roller, and loco- 
motive, combined, C. J. Van Buren . . 872.159 

Seal, G. H. Huising 871.872 

Seaming machine, O. S. Beyer .. .871,855 to 871.857 

Seed culler, cotton, B. Bowers 872.218 

Self -extinguishing burner, E. Besenbruch . . . 872.105 

Sewer pipe cleaner, T. Cantwell 872,109 

Sewing machine, lock stitch, F. W. Mer- 
rick 872,074 

Sewing tubular structures, machine for, 

S. Cohn, reissue 12,724 

Shade and curtain hanger, extension win- 
dow, W. Wertman 871,841 

Shade roller safety stop, C. T. Bottlng 871. 8B8 

Shaft oscillator, E. C. Wright 871,904 

Sharpening and polishing machine, auto- 
matic, F. M. Rodzonowski 871,889 

Shears, G. E. Benton 871,980 

Sheet metal working machine, T. Vogt 871.834 

Ship locks, working, G. Pumberger 872,082 

Shoe rack, L. P. Bowen 872,047 

Shovel, A. E. Baum 871,773 

Shovels, scraper attachment for, R. J. 

Edwards 871,986 

Sifter, ash, J. Guerin 871,929 

Sifter for ashes, etc., S. W. Dunning 871,862 

Signaling system, W. W. Salmon 871,960 
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' The tV hole Thing in a Mutshell' 




200 Eggs 

a Year 
Per Hen 

HOW TO GET THEM 



The sixth edition of the book, "200 Ekjis a Year Per 
Hen " is now ready. Revised, enlarged, and in part 
rewritten ; 9(1 pages. Contains among other things 
the method of feeding by which Mr. S. D. Fox, of 
Wolf boro, N. H., won the prize of $100 in gold offered 
by the manufacturers 01 a well-known condition 
powder for the best egg rerord during the winter 
mortha. Simple as a, b, c— and yet we guarantee it 
to start hens to laying earlier and to induce them to 
lav more eggs than any other method under the gun. 
Thebookalsocontainsarecipeforegg food and ton- 
ic used hy Mr. Fox, which brought him in one win- 
ter day 68 ega:s from Ti hens; and for five days in 
succession from the same flock (>4 eggs a dav Mr. 
E. F. Chamberlain, of VVoliboro, N. H., says: "By 
following the methods outlined in your book I ob- 
tained 1,496 eggs from 91 K.I. Reds in the month 
of January, 1902." From 14 pullets picked at randon 
out of a farmer's flock the author got 2,999 eggs in 
one year— an average of over 214 eggs apiece. It has 
been my ambition in writing "200 Eggs a Year per 
Hen 'to make it the standard book on egg produc- 
tion and profits in poultry. Tells all there is to 
know, and tells it in a plain, common- sense way. 
Price, 50 cents, or with a year's subscription 
to the American Poultry Advocate both for 75 
cents, or given as a Premium for two yearly 
subscriptions at 50 cents each. 
Our Paper is handsomely illustrated. 40 to 80 pages, 
50 cents per year. Three months' trial 10 cems. 
Sample Free. CATALOGUE of poultry book free. 

AMERICAN POULTRY ADVOCATE 

144 Hogan Block Syracuse, N. Y. 




MANY OF THE. FINEST 

U. S. BATTLESHIPS 



ARE EQUIPPED WITH nODERN 

McCray Refrigerators 

Opal Glass, Tile or White Wood Lined 

Made in stock sizes and built to order for Resi- 
dences, Clubs, Hotels, Markets, Hospitals, Public 
Buildings, etc. The best refrigerating system tor 
warm climates. 

Gives pei feet circulation of pure, cold, dry air 
and is economical in use of ice. 

Write for cataloe and full Information. Catalnjj No. 81 
for Residences, Xo. 46 for Hotels), Clubs, Public Insti- 
tutions, et*.'., No. 57 for .Meat Markets, No.[fi4 for Gnu-era, 
No. ',] for Florists. 

McCray Refrigerator Co., 704 Mill St., 
Kendallvllle, Ind., V. S. A. 
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MaKe a Motor Boat of 
any Boat in 3 Minutes 

Here's a little, 2 h. p. marine motor 
(40 lbs. complete) that you can 
attach to the stern post of 
your boat in 5 minutes with- 
out any tools. Drives an 18- 
ft. row boat 7 miles per hour 
(runs 8 hours on one gallon 
gasoline). Can be detached 
from boat just as quickly and 
stored in box in which it is 
carried. Simplest motor made 
-does not get out of order. 
I Write for catalog with full 
description and price. 

"WATERMAN MARINE. MOTOR CO. 
1509 Fort St. "West, Detroit, MicK. 
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TOR FARM AND SHOP WORK. Run 

Sepaiatois Corn Shredders, Grist Mills 
Pumps Dynamos, etc. Slarl without 
Tanking, no cams or gears. Burns 
Alcohol Kerosene and Gasoline. 
AIL sizes in stock, 2 to 20 horse- 
power. Steel connecting rods.anti- 
Iriclion bearings; no vibration. 
Write lor tree catalogue 




DETROIT ENGINE WORKS 

12TBELLCVUC AVE. DETROIT, MICH., U.S. A 



Siphon, alternating, S. \V. Miller 872,076 

Skimmer, siphon, U. Herbert S72.2.12 

Skinning tool, .1. C. Boyle S72.272 

Sleigh attachment, VV. A. Betrunl 871,007 

Snap hook, J. N. Bellinger 872,270 

[Snap hook, spring tongue, J. B. Baxter.... 871,070 

Soldering Iron, A. L. Clifford 872,220 

Sole. iKiot anil shoe, W. 0. Stewart 871,0fiS 

Sole rounding and channeling machine, A. 

M'. English 871.087 

Sole slashing machine, W. 0. Stewart S71.0fi0 

Spark destroyer for smoke stacks, F. J. Ly- 
man 872.072 

.Sparking device, Miller & tiilhnugh 872,075 

Slieed indicator and receiver, combined, (J. 

E. Mirtiold 871.040 

fperd recording instrument, ('. II. d'l.a 

Monte 872.180 

Spinning frames, whirl for cap. A. A. Sack. S72.010 
Spinning machines, pneumatic threading de- 
vice for, F. A. Breeze 871.010 

Spool stand, N. W. Iloskins 872,200 

Spring, Edgerton & Golden 872.220 

Sprinting spring. Feazell & Thompson.... 871,804 
Stamping and numbering machines, inking 

device for, J. French 872.281 

Stannic chlorid, producing, R A. Sperry.. 872. 205 

Staple taeker, P. R. Glass 871,001 

Steam boiler. C. D. Mosher 872.077 

Steam boiler. II. V. Brady 872.201 

Steel plant. T. S. Blair, Jr 872,040 

Stereoscoi*. folding, \V. Verbcck 871.074 

Stirrup. J. Tweit 872.204 

Stone working machine tool holder, II. H. 

Mercer 871 .044 

Stop mechanism. II. Pulster 871.05:1 

Stove, foundry drying. D. McNeill 871.812 

Street sweeper, F. M. Plttman 872,100 

Sulfur from furnace gases, apparatus for 

obtaining, F. B. Cariienter 871.012 

Supporting and conveying apparatus. II. L. 

Ilnllis 872.003 

Surface cleaning machine, R. U. Hutchi- 
son 871 .!W7 

Switchiu:- '< vice, electric, ,T. A. Posey.. 872.107 

Syringe, A. B. Bonesteel 872.217 

Table. See Dining table. 

Tag. meat. R. H. Jackson 872.238 

Tank, W. II. McNutt 871.81.! 

Telegraph system, quadruples, ,T. .1. 

Ghegan 872,228 

Telephone exchanges, ringing device for, 

W. W. Dean 872.20:1 

Telephone instruments, apparatus for fumi- 
gating. I.. I. Shrader 872.204 

Thread finishing machine. I.ipps & Ott 871.000 

Tickets Into ticket compartments, contriv- 
ance for inserting loose packets of. 

H. J. Mueller 872.100 

Tie plate and guard rail clamp, combined. 

W. F. Bossert 871.000 

Tile construction, J. F. Warwick 871, 8:iS 

Tile, illuminating. J..B. French 871.703 

Tiles, ceiling and floor composed of, II. 

Westphal 872.008 

Tire, R. M. Morrimnn 871.045 

Tire channel cleaning device. W. C. Weg- 

ner 872.207 

Tire cleat, traction wheel, W. Galloway.. 871.808 
Tire patch, pneumatic. G. & E. ITagstrnm. 871,0.10 
Tire protector fastening device, pneumatic. 

Morris & Townsend 872.240 

Tire setting machine for rubber tires. Ilix- 

son & Powell 872.205 

Tires, means for preventing side slip in 

pneumatic. Treffiere & Jehin 872.00B 

Tires, multipart mold for pneumatic. F. 

Veith 871 ,073 

Tobacco box and cutter, pocket, I. Z. I'ohen 871.083 

Tobacco lath holder. I. Sebring 872.250 

Tool, combination, F. W. Jackson 872.000 

Tool, combination. P. A. Benet 872.271 

Tool, hand operated, W. Broad 872.048 

Tool post, ('. O. Harris 871.708 

Torch, marine. A. F. J. Johnson 871.007 

To\-. II. M. Robinson 871.823 

Toy swing. II. T. Kingsbury 872.000 

Train lighting system, electric, W. Scrib- 

ner 871.820 

Transmitter. R. Hansen 872.284 

Trail or water seal. J. J. Wado 871.830 

Trollev securing device. ,T. Szekeres 872.001 

Trousers and belt fastener, P. C. Noetxrl. 871.884 

Truck. W. G. Price 872.017 

Truck, cotton picker's, A. Sanders, et al. 871,80.3 

Ti-uck frame. \V. G. Price 872.010 

Trunk tray hinge, J. J. Cannim 871.770 

Tube cutter, J. G. Lusk 872.200 

Tube stopper. S. Smith 872.024 

Tug loop. F. F. Jennings 872.007 

I Turbine, elastic fluid. G. Dalen 872.055 

| Turbine engine, W. J. Francke 871,702 

I Type setting machine gage, J. T. Wilson.. 871.002 

Typewriter attachment. J. Oettinger 871,815 

Typewriter ribbon attachment, W. F. En- 

ders 872.113 

Unwinding machine, J. E. Windle 871.848 

Valve, E. Phillipsnn 872.304 

Valve, automatically opening. P. A. Mc- 

Culloilgh '. 872.005 

I Valve, flushing. R. A. Brooks 871.850 

'Valve gear, H. Miner 872.138 

Valve, safety, A. Wache 871 .075 

Vault, sectional, E. J. Winslow 871.077 

Vehicle bodies, reinforced corner for, D. 

M. & T. H. Parry 871.880 

Vehicle controlling mechanism. self-pro- 
pelled. C. C. & H. R. Worthington 872,101 

Vehicle for agricultural purposes, motor, II. 

P. S.iunderson 872 .255 

Vehicle spring, A. Falkenhaincr 871.020 

I Vehicle, water, ,T. Mikulasek 872.140 

Vehicle wheel. E. Sutherland 872,311 

Vehicles, evener for, A. I>. & I). McGregor 872.000 

Velocipede, D. K. Wilson 871.847 

Vending machine, Rohde & Mueller 871,800 

Vending machine, coin operated. J. A. 

Rule 871 .824 

Veneer clamp. A. A. Anderson 871.700 

Ventilation system, double, II. I. M. Ross. 872.100 

Vise, .1. E. Osmer 871.8111 

Vise, V. W. Stroh 872.310 

Wagon, dump. W. Atkins 871.771 

Wall construction. Steele & Sinister 872.202 

Washboard. E. M. Saunders 872.308 

Water closet seat covering. F. M. Sehnffor. 871.800 

Water cooler. ('. F. Conover 871.014 

Water heater, R. A. Hefflev 872.120 

Water motor, B. Ziehler 871 .852 

Water wheel. W. M. Saunders, et al 872.202 

Weather strip, metal, I.. S. Bacon 871.853 

Well drilling apparatus, C. M. Heeter 872.128 

Well drilling machinery, sand line reel for 

deep. II. D. Fldler 871 .701 

Wheel. See Vehicle wheel. 

Whip socket. 0. Dumas 872,050 

Window and door screen, .1. G Wiesen.... 871.843 

Window pane fastening. M. A. Olson 872.102 

Wire stretcher, D. C. Pullins R72.198 

Wool washing machine. F. (1. Sargent 872.020 

Wrapping device, package. J D. Coughlin. 871,085 

Wrench, O. II. Gentry 872.117 

Yoke fastener, O. Melchert 872.244 

Yoke for wire carrying hooks, B. S. Dow- 
ney 872.112 




LEARN PLUMBING 

Short Hours — Big Pay 

The best paid of all trades. Plumb- 
ers are always in demand. They 
have shorter hours and receive 
better wages than any other me. 
clianic. By our improved method 
of instruction we make you a skill- 
ful, practical plumber in a short 
time. You'll be enabled to fill a 
good position in a few months, 
in which you can earn plumbers' 
wages. Write at once for illustrated 
catalog, which gives full particu- 
lar- and 'e ms. 4440 Olive Street. 



DESIGNS. 

Bottle opener, milk. A. Neweomb 38.800 

Carpet fabric, G. Hawkins 38.004. 38.005 

Cigar lighter. L. W. Rice 38.001 

Fabric, textile. II. W. Fowler 38.000. 38.007 

Fabric, textile, E. L. Mosenthal 38.008 

Fabric, textile. A. Olasnu 38.00(1, 38.010 

Fabric, textile. I.. Russell 38.011 

Ice pick. Wood & Sehade 38.000 

Necktie, G. O. Sanborn 38.014,38.015 

Ribbon. E. M. Corbett 38,012, 

Spoon or similar article, Crees & Court 

Sterlizing receptacle, E. Kronman 

Vending machine casing. W. J. Paul 

Wire fabric, H. Sussman 38,903 



38.013 
38.807 
38.808 
38,902 



TRADE MARKS. 



Alizarin, G. 
Automobiles, 
Bed springs, 

Bells and parts thereof, 
Co. 



W. Gilbert 66,366 

Hatfield Motor Vehicle Co 66,439 

Haggard & M'arcussnn Co 66,409 

" certain, J. G. Brill 

66.424 



Beverage, non-alcoholic, (I. Scholz 00.396 

I Bitters, J. Wagner & Sons 60,463 

1 Boots and shoes, leather, Cosby Shoe Co. . . 60,356 



THE HARRINGTON & KING PERFORATING CO. 



PERFORATED METAL 



225 NO. UNION STREET, 



OF EVERY DESCRIPTION, 
FOR ALL USES. 
CHICAGO, ILL. 




Delightful Cruises 



On the superb S. S. "Oceana " and the S. S. " Kronprinzessin Cecilie " to the 
WEST INDIES. NASSAU. VENEZUELA 
BERMUDA AND PANAMA CANAL 

5 cruises in January and February — 16 to 28 days 
For booklet and particulars apply 

Hamburg-American Line 



NEW YORK BOSTON PHILADELPHIA 

ST. LOUIS and SAN FRANCISCO 



CHICAGO 



The Cunard Steamship Co. Ltd. 

NEW YORK-LIVERPOOL SERVICE 



LUCAHIA 

13,000 Tons 

CAMPANIA 
13,000 Tons 

UMBRIA 
8,200 Tons 




ETBUBIA 

b,2D0 Tons 

t CARONIA 

20,000 Tons 

t Sister to Car- 
mania except as to 

engines. 

*CARMANIA 
20,000 Tons 

* Triple-screw, 
one of the largest 
turbine steamships 
in the world. 




THE LARGEST, FASTEST AND 

FINEST STEAMSHIPS IN 

THE WORLD 




BOSTON-LIVERPOOL SERVICE 



SAXON I A 

IVERNIA 

SYLVANIA 



14,300 Tons 
14,100 " 
5,600 " 



New York-Mediterranean-Adriatic Service 



CAR PATH I A 
SLAVONIA 
PANNONIA 
ULTONIA 



13,600 Tons 
10,600 " 
10,000 " 
10,400 " 



This Mediterranean fleet is in service all year and is supplemented during 
the winter season by the CARONIA and CARMANIA which make special 
cruises to Alexandria with intermediate stops at Madeira, Gibraltar, Genoa 
and Naples. 

CUNARD LINE OFFICES 



21-24 State St. 
Cunard Building, 126 State St. 
67 Dearborn St. 
Metropolitan Building 



NEW YORK 
BOSTON, MASS. 
CHICAGO, ILL. 
MINNEAPOLIS MINN. 



\ The man who owns a mechanical cleaning wagon MAKES MONEY 
We are ready to prove that 

$3000.00 Can be Made 

This year, — next year, — and the years after cleaning houses 
by our patented machinery, by energetic, competent men. Over 300 
operators in as many towns in t*>e United States. 

We make the most efficient stationary systems for Residences - 

Hotels-Office Buildings, etc. 

Tlie Largest Manufacturers of Cleaning Machinery in the World 

QENL. COMPRESSED AIR AND VACUUM MACHINERY CO. 

4479 A Olive Street, ST. LOUIS, MO. 

WE OWM THE PATENTS 
r-AND ARE PROSECUTING' 
— " AiLLlNfRINGEKS 
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The HOLSMAN AUTOMOBILE 

RIDES LIKE A CARRIAGE 



The Holsman Has Now Had 



MODEL No. 3 




5 Years of Success 

A standard type of power vehicle, light, strong, handsome, high-wheeled, 
high-bodied, simple and splendidly efficient. " Rides Like a Carriage," 

noiselessly and smoothly over paved city streets or rockiest, ruttiest country 
roads. Practically no repairs and low maintenance. 




MODEL No. 10 



Solid Rubber Tires — no Pneumatics to Collai se. Air-cooled — 
No Water to Freeze. Holsman Features are all Fully Patented. 



MODEL No 9 



Two simple hand levers regulate entire control— start, steer, stop, reverse and brake. No live 
axles, friction clutches, differential gears, pumps, etc. Double hiil-climbing power in reserve. 
Do not be induced to help some new inventor work out his experiments on you by buying a 
machine that has not been on the market more than a year. 

We are pleased to answer inquiries. 
Send To-day for Handsome Booklet- FREE 

HOLSMAN AUTOMOBILE COMPANY, 415 Monadnock Block, CHICAGO 

The Oldest and Largest Manufacturers of Carriage Automobiles 




MODEL No. II 




HERE IS THE 

New H & R Target Grip 

The Realization of a Long Felt Want 

Light 
Compact 
_ Durable 

The first 
Combination of a 
Medium Price 
Revolver with a Perfect 
Full Grip. 

The extension hard rubber 
stock affords a perfect grip. 

It is fitted to the frame and by having the regular 
stocks (furnished extra) can be interchanged for pocket 
use. 

The target grip can be supplied with H & R Auto- 
matic, Police Automatic, Premier, Police Premier and 
H & R Double Action Models 1904, 1905 and 1906 

Every H & R Revolver is just as gocd a ? skilled labor, the best 
material and over 35 years of experience in fine firearms-making can 
produce. They are accurate shooters, perfect in balance, beautiful in 
appearance and finish. They are made in many styles and sizes as 
described in our beautifully illustrated catalog among which we would 
especially recommend our H & R AUTOHATfC DOUBLE ACTION 32 
caliber, 6-shot, or 38 caliber, 5-shot, ^-in. barrel, finest nickel finish, $6. 00. 
THE H & R HAMMERLESS, $7.00. Target grip, as illustrated, $1 00 
extra. Sold by first-class dealers. 

Rather than accept a substitute order from us direct. I v ook for our 
name on barrel and the little target trade mark on the handle. 

Write to-day for illustrated catalog. 

HARRINGTON & RICHARDSON ARMS CO. 

428 Park Avenue, Worcester, Hass. 




North GermanLloyd 




Twin-screw Express fervice, Sailing TUESDAYS for 

Plymouth, London, Cherbourg, Paris, Bremen 

"Kaiser Wilhelm II" "Kronprinzessin Cecilie" "Kronprinz Wilhelm" 
"Kaiser Wilhelm der Grosse" 

Twin-Screw Passenger Service, Sailing THURSDAYS for 

Plymouth, London, Cherbourg, Paris,Bremen 



"Washington" "Prinz Friedrich Wilhelm" 

(Buildingl {Building) 

"Prinzess Alice" "Friedrich der Gross" 



Grosser Kurfuerst" 
"Bremen" 



Hediterranean Express Service, Sailing SATURDAYS for 

Gibraltar, Naples and Genoa 

"Prinzess Irene" "Koenig Albert" "Koenigin Louise" ' Barbarossa" 

SPECIAL TRAINS CONNECT AT PLYMOUTH FOR LONDON. 
CHERBOURO FOR PARIS 

Connections at Bremen, Southampton, Genoa and Naples for China, Japan 
and Australia, Naples to Alexandria, Naples to the Levant 



FOR RATES, PLANS, ETC., APPLY TO 



OELRICHS & CO., 

TBLEPHOME 2200 RECTOR 



General Agents, 
5 Broadway, NEW YORK 

(Bowling Green Building) 



SCHERZER ROLLING LIFT RRIDGES 




Modern Highway and Electric Railway Scherzer 
Rolling Lift Bridge open for the passage of large 
vessel. Superseded and replaced a center pier swing 
bridge. On Lakes to the Gulf Deep Water-way. 



Make it possible to navigate large modern vessels to Harbors, 
Docks, Interior Waterways and Interior Ports inaccessible where 
center pier swing bridges are built. Center pier swing bridges 
are obsolete. They form artificial obstructions blocking naviga- 
tion and commerce. They are condemned, removed and replaced 
by modern Scherzer Rolling Lift Bridges wherever Manufactur- 
ing, Commerce, Transportation, Railroads and Ships are valued, 
protected and advanced. 

More than one hundred center pier swing bridges have 
already been superseded, discarded, scrapped and replaced by 
modern Scherzer Rolling Lift Bridges for Railways, Electric 
Railways and Highways in the United States, England, Ireland, 
Holland, Egypt, India, Argentine Republic, Mexico, Russia 
and other countries. 




Modern Railroad Scherzer Rolling Lift Bridge in the 



open position. Longest span Bascule Bridge in the 

world. Also Highway Scherzer Rolling Lift Bridge 

open further down the river. 



HIGHEST AWARD. WORLD'S FAIR. ST. LOUIS. 1904. 



Write us for information, photographs, sketches and estimates. 



THE SCHERZER ROLLING LIFT BRIDGE CO. 



Main Offices: Monadnock Block, CHICAGO, U. S. A. 

Cable Address: 



Eastern Office : 220 Broadway, NEW YORK CITY 

'SCHERZER, CHICAGO." 
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"Tanks with a Reputation." 



CALDWELL 
Tanks and Towers 

provide abundance of 
water for all purposes in 
Mills, Factories, Towns 
and Country Homes. Re- 
liable and permanent ser- 
vice assured. Ample 
pressure, as well, for safe 
fire protection. 

Our building plans, in connec- 
tion with selected high-grade ma- 
terial, insure great tank durability 
and enormous tower stability. 
Endorsed by eminen architects, engineers, and thousands of 
satisfied customers. 

25 TEARS' EXPERIENCE 
We erect anything in United States. Canada and Mexico. 
For catalogue, full information and references near you 
address Dept. S F. 
W. E. CALDWELL CO.. Louisville. Ky. 

^HGaSe°n T °— 
Wind Mills Pumps Gas Engines 



Concrete, BeiororcoilGoncrBtB 

AND 

Concrete Bull Blocks 

Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives the 

proporition of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 

Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 

present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 

the principles of reinforced concrete with 

some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. GHison on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 

Scientific American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for fa rm purposes. The 
paper exhaustively discusses the making of 
mortar and concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts. 

Bach number of the Supplement costs 10 
cents. 

A set of papers containing all the articles 
above mentioned will be mailed for $1.80. 

Order from your newsdealer or from 

munn <a. CO. 

361 Broadway, New Yorh City 



LEARN ENGRAVING 



A profitable, High-Grade, Enjoyable business. Com- 
petent men make from $30.00 to $100 00 per week. Our 
correspondence course does aw.iy with the many years' 
apprenticeship hitherto required and enables one to 
mastertheworkthoroughly.inashort time. Establish- 
ed seventeen years. Write for prospectus. 

RKKS ENGRAVING SCHOOL 
332 Steele Bids. - - ELMIKA, N. V, 



Improved 
Power or 
Hand 
Planer 

for the model 
maker, experimen- 
ter, or amateur. Its 
features are the 
Double Lifting 
Screws and the sim- 
ple manner of 
cbanginu from pow- 
er to the Hand 
Crank. Workman- 
ship guaranteed 
throughout. List 
price complete f>V&. 
Parts Interchange- 
able. 



A J. Wilkinson & Co., Machinery, 184-188 Washington St., Boston, Mass 




EVERYTHING FOR THE AUTOMOBILE 



INVENTORY FLYER NO. 17 

(Just Issued, Write for It) 

$25,000.00 OVER STOCK 

Automobile Paris and Supplies Knifed 
NEUSTADT AUTOMOBILE & SUPPLY CO. 
■Pit MONET POt TO P 3838 Olite Street. Si. Louis, Ho. 




Bottle nipples, Faultless Rubber Co 66.43C 

CandicHl popcorn, Rueckheim Bros. & 

Hckstoln 66,414 

Candii's, chocolates and other, Rueckheim 

Bros. & Eckstein 66,395 

Candy, Greek American Confectionery Co... GO.ItN.S 

Candy, Schniders 66,31)7 

Candy, peanut, Bosnian & Lohman Co 66,384 

Canned meat, August Kress Co GG,.'i79 

Cartridges, loaded shells, caps, etc., Peters 

Cartridge Co 66,374 

Cement and asphalt, hydraulic, P. H. Trum- 

mer & O. Vogler 66,416 

Chemicals, certain, Chemische Werke Hansa 

Gesellscbaft mit beschrankter Haftung.. 66.353 

Clothes wringers, American Wringer Co 66,417 

Clothing, certain, M. Halff & Bro 66.426 

Coal, coke, breeze, etc., Coalite Limited.... 66,405 

Cocktails, E. Heflernan 06,422 

Corset stlffeners and stays, E. C. Weeks. . . 66,446 
Cotton piece goods, dyed, Wm. Simpson, 

Sons & Co 66,430 

Dental cement, O. M. Springer 66.399 

Electrical conductors, certain, Electric Rail- 
way Improvement Co 66,420 

Fertilizers and fertilizing materials, B. 

Diaz & Co. 66,419 

Flavoring extracts. Baker Extract Co 66,403 

Flavoring for soda water, etc., Benton, 

Hall & Co 66,381 

Flavoring for tonic mixtures, E. B. Hall... 66,389 
Flour, wheat, Columbia Mill & Elevator 

Co 66,386 

Flour, wheat. Holmes and Barnes 66.410 

Food products, J. P. Cooper 66.406 

Foods, certain cereal, Corno Mills) Co 66,407 

Fruits, basketed fresh, Charles & Co 66.385 

Golf club irons, A. G. Spalding & Bros 66,434 

Hair tonic and scalp remedy, M. L. Camp- 
bell 66.352 

Hair tonics, T. J. Mowry 66,455 

Hair tonics and restorers, G. O. Ranson & 

Co 66.457 

Ham. mortadelle. capicolli, etc., pressed, 

H. Fiorentini 66,408 

Hosiery, Lord & Taylor 66,368 to 66.371 

Hosiery. M. Halff & Bro (16.373 

Hosiery, Rubens & Meyer 66.394 

Insecticide distributers, Leggett & Brother, 

66,425, 66.441 

Knit undershirts, Rubens & M'arble 66.377 

Knives, razors, and shears. W. Pope 66.444 

Ladders, wooden step. E. M. Murray 66.392 

Magazine, monthly, Sporting Goods Publish- 
ing Co 66.460 

Malt preparations, certain, J. B. Weyer- 

mann 66.433 

Medicinal preparations, certain, Silver Suds 

Manufacturing Co 66.429 

Medicinal salts. Physicians Supply Co 66.375 

Medicines, certain, T. F. Laubach 66.367 

Mosquito repellent, J. E. Lyle 66.372 

Naphtha, Standard Oil Co. of New York 66.462 

Oehers. Firm of F. A. Reichard 66,458, 66.459 

Oil, certain, A. T. Johnson 66,390 

Oil, corn, Corn Products Co 66,448, 66,449 

Overcoats, coats, pants, and vests, J. A. 

Marks 66.427 

Packing, machinery, B. F. Goodrich Co 66,351 

Paints, enamels, fillers, etc., S. B. Bowen . . 66,41s 
Pamphlets relating to finance, Knickerbocker 

Audit Co 66,440 

Paper, safety, George La Monte & Son, 

66.452, 66,453 
Paper, weekly, Sporting News Publishing 

Co 66,461 

Paper, writing and printing, American Writ- 
ing Paper Co. 66,435 

Pencils and rubber erasers, lead, E. Faber. . 66.36:1 

Pencils, lead, E. Falier 66.358 to 66,362 

Perfumes and perfumed toilet powders, S. 

Palmer 66,456 

Pillow tops and slips and laundry bags, 

Sondbeim & Magnus 66,431 

Polishing and plating compounds, Argentina 

Co 66,402 

Preparation for the treatment of finger nails, 

F. Harnisch 66.454 

Preserving compounds, chemical, Protegit 

Co 66,376 

Pumps, steam engines, turbines, and parts 
thereof, Masehinenfahrik Oddesse Gesoll- 

schaft mit beschrankter Haftung 66.443 

Pyrographic outfits. F. F. Rick & Co 66,387 

Rubber erasers, E. Faber 66.364 

Sausage and ham, National Packing Co 66,413 

Shoes, leather, E. E. Taylor Co 66.357 

Skins and rugs, certain, C. Schmitz & Co.. 66.415 

Soap, Lever Brothers 66,442 

Soap made of wool fat. Vereinigte Chemische 

Werke Aktiengesellschaft 66.400 

Soaps, L. F. Shinners 66,398 

Soaps, toilet, B. T. Babbitt. Inc 66.380 

Stove and metal polish. F. & E. Liebscher.. 66.411 

Teas, J. M. Montgomery 66,412 

Thread or spool cotton, sewing, Blodgett & 

Orswell Co 66.382 to 66,404 

Thread, spool and sewing 1 cotton, American 

Thread Co 66,401 

Tonic, laxative, and digestive preparations. 

F. L. Childs 66,354, 66.355 

Trunks, leather, Slegel Cooper Co 66.378 

Unguent or salve, Frederick Laboratory 66.365 

Varnish. Glldden Varnish Co 66.437 

Washing compound, Pacific Coast Borax Co. 66,393 
Whisky. Glasner & Barzen Distilling & Im- 
porting Co 66.421 

Whisky, Henry Thode Co 66.423 

Whisky. Mattingly & Moore Disfy Co 66.428 

Whisky, Ullman Einstein Co 66.432 

Whisky, Van Vleet-Mansfield Drug Co 66,445 

Wine and beer, preparation for preserving, 

A. Boake Roberts & Co 66,447 

Wines, California, T. Grumbach 66,438 

LABELS. 

"A. H. S. ," for prepared potted beef, A. 

H. Smith 13,901 

"Baker Bourbon," for whisky, Frankfort Dis- 
tillery 13,897 

"Baker Rye," for whisky, Frankfort Dis- 
tillery 13,898 

"Bromo-Mint," for medicine. F. P. Crotzer. 13,902 

"Hombrew," for beer, Home Brewing & Ice 

Co 13.896 

"Ido." for a beverage, Home Brewing & lee 

To 13,809 

"Mack Malnni's Diamond Back Oil," fer a 

medicinal oil, J. M. Mahon 13,904 

"Mentholatum," for a salve, Mentholatum 

Co 1 3.903 

"Protection." for cigars, Heineman Brothers 13,895 

"The Ideal Liniment," for a liniment for 

man and beast. K. S. Gross & Co 13.905 

"The Only 5c. Bull Heads," for cigars, J. 

Furthmann 13,894 

"White Star Water," for drinking water, 

J. Greenberg 13.900 

PRINTS. 

"Apparel for Man and Boy," for clothing. 

E. L. Boone 2,166 

"Budweiser Girl," for beer, Anheuser-Busch 

Brewing Ass'n 2,161 

"California Souvenir Playing Cards,'* for 

playing cards, M. Rieder 2,162 

"Champion Harvesting Machines." for h in- 
vesting machinery, Hayes Lithographing 
Co 2,168 

"Immaculate." for enamels, Pinchin, John- 
son & Co 2,164 

"Men's and Boys' Apparel," for men's and 

boys' apparel, H. C. Lytton 2,167 

"Meritas, Table Oil Cloth." for table oil 

cloth, Standard Oil Cloth Co 2,16.3 

"Sanltas, Cloth Wall Covering," . for cloth 

wall covering, Standard Oil Cloth Co... 2.1G5 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, w ill be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
civen. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named In the fore- 
going list. For terms and further particulars 
add res* Munn & Co., 361 Broadway, New York. 




SHIRTS 



are universally preferred by critical men. They are distinctive shirts, and their 
worth is attested quite as much by the men who wear them as by their 
increasing sales. 

V/achusett Shirts lend themselves particularly to that versatility of dress 
now so characteristic of American men. In all seasons of the year ; at all 
times and places, they will be found absolutely correct in style and fabric — 
well made — dependable in every way. 

If you have not yet tried Wachusett Shirts do so at the earliest oppor- 
tunity. You will find them to be superior shirts and worthy of your most 
intimate acquaintance. . In fact you will vote them the inevitable choice of 
the man who seeks appropriate things in dress. 

Ask your dealer for Wachusett make. Booklet free. 

WACHUSETT SHIRT CO., Dept. 2, Leominster. Mass. 

Manujacturcrs of white, fancy, neglige and coat shirts, night robes and paiamas 




V. S. S. Flagship CONNECTICUT 

Showing Admiral's Barge, with our 80 H. P. Motor 



The BROWNELL or B 

Motors Have No Superior 

Embody most scientific and ap- 
proved principles of internal 
combustion ergine 
construction 

4, 6 anil 8 Cylinders 
13-16U Horse Power 

P. A. BROWNELL nOTOR COMPANY 

Successors to 

BROWNELL-TREBERT COMPANY 

634-666 Lexington Ave. . Rochester, N. Y. 



ARTHUR KOPPEL COHPANY 

Consulting Engineers and nanufacturers of 

Portable and Industrial Railways 




Transportation is one of the vital points in industrial or contracting operations. It is our 
business not only to manufacture, but to design and install complete industrial and 
portable railways, thus insuring the greatest degree of economy in transportation of raw 
materials or finished products. 

ARTHUR KOPPEL COMPANY 

NEW YORK PITTSBURGH CHICAGO SAN FRANCISCO 




Foreign Agents Wanted For 
Mullins Steel Boats 

Mulling Pressed Steel Boats are particularly adapted for use in hot climates. Built with 
air chambers in each end. Cannot sink, crack or leak— indestructible, elegant in design 
and finish and superior to wooden boats. Mullins Steel Motor Boats are fast and noiseless. 
Write forillastrated catalogue in English, French, German or Spanish, giving complete 
description of the celebrated Mullins Motor Boats, Row Boats, Hunting and Fishing Boats. 

The W. H. Mullins Co. 1 18 Franklin St. Salem, O., U. S. A. 
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NEW BOOKS, ETC. 

Geinding and Tapping Tools, Processes, 
and Fixtures. By Joseph V. Wood- 
worth. New York: Hill Publishing 
Company. 8vo.; cloth; 162 pages 
illustrated. Price, $2. 
In machine shops the development of uses 
for emery wheels has been remarkable, and 
there is to-day an immense amount of work 
done with the emery wheel that a few years 
ago it was not considered possible to handle 
in this way. "Lapping and Grinding" is the 
very latest work on the subject, and is written 
in a clear, practical manner by a practical 
man. It should he in the hands of every me- 
chanical engineer and up-to-date mechanic. The 
following list of contents is its best recom- 
mendation : Grinding; Conditions, Rules, Meth- 
ods, Processes, Machines and Attachments for 
Accurate Grinding; Use and Preparation of 
Abrasives ; Laps and Lapping ; Construction 
and Use of Tools and Processes for Finishing 
Gages, Tools, Dies, and Machine Parts to Ac- 
curate Dimensions, Construction, Use and Op- 
eration of Grinding Fixtures and Jigs for Fin- 
ishing Repetition Parts and Articles of Metal, 
Small Hardened and Tempered Steel Parts and 
Special Work ; The Hardening and Tempering 
of Interchangeable Tool Steel Parts of Deli- 
cate Structure which Require to be Ground and 
Lapped Afterward ; Percentage of Carbon Cru- 
cible Steel Ground Parts and Tools Should Con- 
tain. 

Agglutinants of All Kinds for all 
Purposes. By H. C. Standage. New 
York : D. Van Nostrand Company, 
1907. Cloth; 5V ? x 8y 2 inches; 247 
pages ; 508 recipes and numerous 
notes. Price, $3.50. 
It is seldom that one finds such an excellent 
collection of recipes for glues and similar com- 
pounds so conveniently arranged as they are 
in this work. They are arranged under the 
headings of the trades to which they are of 
greatest use, and are also referred to in a com- 
plete index. Every recipe has been tested and 
found to do what is claimed of it. 

The Construction of Dynamos. (Alter- 
nating and Direct-Current.) A Text 
Book for Students. Engineer-Con- 
structors, and Electricians in Charge. 
By Tyson Sewell. With nearly 550 
illustrations and diagrams specially 
drawn and engraved for this work. 
London: Crosby, Lockwood & Son. 
New York : D. Van Nostrand Com- 
pany. 8vo.; cloth; 316 pages. Price, 
$3. 
This work deals in a single volume of handy 
size with the theory, design, and construction 
of dynamos, both alternating and direct-cur- 
rent. The treatment is sufficiently detailed to 
make it useful as a textbook for students and 
apprentices as well as helpful as a reference 
book to engineers. 

The early chapters deal with fundamental 
principles ; polyphase currents, however, being 
treated later on as an introduction to polyphase 
alternators. The examples of design introduced 
in the work are for illustration only, since 
the work of designing falls to the lot of com- 
paratively few men ; most manufacturers hav- 
ing standardized particular lines, which can be 
made to fill the majority of requirements, with 
slight modification. 

Shaft Sinking Under Difficult Condi- 
tions. By J. Riemer. Translated 
from the German by C. R. Corning 
and Robert Peele. New York: John 
Wiley & Sons. 8vo.; cloth; 19 plates, 
176 pages. Price, $3. 
Little need has arisen in America to exploit 
mineral beds that are very difficult to work. 
Where the difficulties have seemed too great, 
such bodies have been allowed to remain unde- 
veloped, and deposits of easier access have been 
successfully sought. In Germany the condi- 
tions are different. Mining operations are car- 
ried on there under conditions that we would 
consider too unfavorable to be profitable. It is 
with some special cases of such a nature that 
this work deals ; cases in which the soil was 
so permeated with water that the difficult 
freezing mthod, as well as others, had to be 
resorted to before the operations could be 
completed with success, or indeed could be 
completed at all. 

Standard Polypi i ask Apparatus and 
Systems. By Maurice A. Oudin. New 
York: D. Van Nostrand Company. 
London: Sampson Low & Co. 8vo.; 
cloth ; 369 pages, 207 illustrations 
and diagrams. Price, $3 net. 
This book, first issued in 1899, has reached 
its fifth edition and has been enlarged and 
brought up to date. Full of practical infor- 
mation and containing a number of useful 
tables, it forms a valuable reference book for 
men who operate or are interested in alternate 
current machinery. 

The Manual of Statistics. New York: 
The Manual of Statistics Company, 
1907. 8vo.; pp. 1064. Price, $5. 
The Manual of Statistics for 1907, being the 
twenty-ninth annual issue of that standard 
reference publication, has just made its appear- 
ance. As usual, it contains in concise and 
complete form the information regarding rail- 
road and industrial corporations of the United 
States and Canada, government securities, 
mining stocks, and the grain and cotton stocks 
which are required by investors, speculators, 



Consult Parsons First, Then Hire a Lawyer— If Needed 

Send for a copy on thirty days' free examination, express 
prepaid by us. If it is what we claim, remit $3.50 to keep 
it ; if not, notify us and we will send stamps for its return 

BestFriendof Both EMPLOYERS and EMPLOYED! 

The Foremoit of Money-Savers In telling you what NO I to do 

leSSc 5*?n°d u a 8 ro PARSONS' LAWS OF BUSINESS 

Manufacturers, Inventors, Heads of Department, Skilled Specialty Makers. 
Business and Professional Men: Would you know wit bout a swingeing fee 
your rights and duties under Patents, Trade Marks. Cop yriehtV Ask Far sons. 

At whose risk your wife's lure or your watch are left at tbe repairer's? 
Ask Parsons. 

Wbatlienjt of mechanics and material men take first place? Ask Parsons. 

What happens to your lease if your shop burns down ? Ask Parsons. 

What you can enforce as a landlord or force as a tenant? A sk Parsons. 

How binding a contract you can make with a minor? Ask Parsons. 

What you cannot do without your wife's (leg '/.') consent? Ask Parsons. 

What is a valid promissory note, business agreement, consideration of a bar- 
gain, condition of a bond, sale of property, and how to word one to prevent its 
being waste paper? Ask Parsons* 

what sort ot promise holds one for a surety ? Aek Parsons. 

What constitutes one person an agent for another? Ask Parsons* 

What a partnership obligates one for? Ask Parsons. 

Wbat one can claim from or as a common carri°r ? Ask Parsons. 

What are the statutes of limitations nn claims 01 debts ? A sk Parsons. 

Wbat will invalidate your fire or life insurance? Ask Parsons. 

How you can or cannot collect a debt? Ask Parsons. 

How to act legally in a hundred common transactions of life? Ask Parsons. 

rp-to-Date (190y>.— The book contains also abstracts of All State 
Laws relating to Collection of Debts, Interest Usury, Deeds, Holidays. Days 
of Grace, Limitations. Lieus, etc. Likewise nearly 300 Approved Forms of 
all kinds. Over 220,000 have bought the book and found it solid reliance. Send to 

THE S. S. SCRANTON CO. (Established 1866), Hartford, Conn 




9x«M Inches 8?& Paget*, 
(Strong Law (Junvas. 



We Will Make You 
Prosperous 

If you are honest and ambitions write us 

today. No matter where you live or what 

your occupation, we will teach you the 

Real Estate business by mall; appoint 

yon Special Representative of our Com- 

W pany in your town; start you in & profit- 

§f able business of your own, and help you 

s|? make big money at once. <, 

^Unusual opportunity for men without 

capital to become Independent for life. 

Valuablebook A l£0 and full particular* 

free. Write today. Address nearest office. 

NATIONAL CO-OPERATIVE REALTY CO. 

PhHpa Bldg., Srrnnton. P*. Harden Rldg., Washington, D. C 
Athenaeum Bldg., Cbfeago, III* 





Registering Counters for printing presses, power 
presses and automatic machines, and also Counters 
for measuring by the foot or yard. 
THE C. J. ROOT COMPANY, 100 Church St., Bristol, Conn. 



Make Your Own Fertilizer 

at Small Cost with 

WILSON'S PHOSPHATEMILLS 

From 1 to 40 H. P. Also Bone 
Cutters, band and power, for 
the poultrymen; grit and shell 
mills, farm feed mills, family 
gi 1st mills, scrap cake mills. 
Send for our catalog. 

Wilson Bros., Sole Mfrs., Easton, Pa. 




WIRELESS TELEGRAPHY.— ITS PRO- 
KTessand Present Condition are well discussed in Scien- 
tific American Supplements 14-*5. 1426, 1427. 
1386, 1388, 1389, 1383. 1381, 1327. 1328, 
1329* 1431* Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers. 



MEN'S SUITS, 



CREDITS 

Buy Men's Suits. Overcoats 
Raincoats direct from our 
factory by mail 

For $15 and $18 

We require no security and 
we trust any honest person 
anywhere in the United 
States. 

We send garments on ap- 
proval—you don't pay a pen- 
ny till you get the clothes and 
find them satisfactory — then 
pay $1.00 A WEEK. 

We are the pioneers and 
twice over the largest Credit 
iClothlers in the world. We 
operate 73 stores In the prin- 
cipal cities of the United 
States and have over 500,000 
customers on our books. 
Pnrr Bend today for onr fine 
FKLL line ot Stylish Winter 
samples, self measurement blank, 
tape and full particulars of our 
convenient payment plan— all free 
to you. 
Commercial rating |l,0OO.OO0. 

Menter & Rosenbloom Co. 
St. Paul Street Rochester, N. Y. 




The Scientific American 
Cyclopedia of Receipts 
Notes and Queries 

REVISED EDITION 

15,000 Receipts 734 Pages Price $5.00 



MAILED TO ANY PART OF THE WORLD 



THE SCIENTIFIC AMERICAN CYCLOPEDIA OF RECEIPTS, 
NOTES AND QUERIES has had an unprecedented sale. It has 
been used by chemists, technologists, and those unfamiliar with the 
arts, with equal success, and has demonstrated that it is a book which is 
useful in the laboratory, factory or home. It consists of a careful compila- 
tion of the most useful receipts, and information which have appeared in the 
SCIENTIFIC AMERICAN for more than half a cen- 
tury. Over 15,000 selected formulae are here collected, 
nearly every branch of the useful arts being represented. 
Many of the principal substances and raw materials used 
in the arts are described, and almost every inquiry re- 
lating to formulas will be found answered. It is more 
than a receipt book, as in most cases it gives all 
the standard and special formulae, thus enabling the 
reader to find a receipt which fits his peculiar need. An 
alphabetical arrangement with abundant cross references 
makes it an easy work to consult. Those who are en- 
gaged in any branch of industry will find this book of 
the greatest practical value, and we especially commend it to those who are 
in search of an independent business, as they will find many formulae for the 
manufacture of salable articles which will be worth many times the cost of 
the book. The Appendix contains the very latest formulae as well as 41 
tables of weights and measures, and a Dictionary of Chemical Synonyms. 




Send for Full Table of Contents 
Mailed Free on Request 



MUNN & COMPANY, Publishers 

363 BROADWAY, NEW YORK 



and stock market interests. In fact, the 1,064 
pages of the compact and handsome volume 
present a greater fund of data and statistics of 
a practical character than any other work on 
such subjects ; its utility being enhanced by 
an arrangement rendering reference to the con- 
tents of any section easy and satisfactory. 
The present edition also devotes much atten- 
tion to the newer mining companies whose 
stocks have become such a feature in the stock 
markets of the United States, a class of or- 
ganizations and securities on which full and 
accurate information is often difficult to ob- 
tain. It gives throughout evidence of accuracy 
and careful compilation and is brought down 
to date in its descriptive and statistical de- 
tails, making the volume one which investors 
and all who are interested in the financial and 
other markets of the country cannot afford to 
be without. 

Dictionary of Engineering Terms in 
English and Spanish. With In- 
dexes In Both Languages. By 
Andres J. R. V. Garcia. New York: 
Spon & Chamberlain, 1906. 4% x 
5% inches; cloth; 150 pages. Price, 

$1. 

A handy technical dictionary in Spanish and 
English is a necessity for those who are en- 
gaged in the constantly expanding relations 
with the Latin-American countries. Mr. Gar- 
cfa's work is furnished with an index in the 
two languages, lessening greatly the work of 
translating from Spanish into English. 

Lloyd's Register of American Yachts. 
New York: Lloyd's Register of 
Shipping, 15 Whitehall Street. 8vo. 
large; pp. 410. Price, $7.50. 
The growing of yachting in America shows 
itself in the steadily-increasing size of Lloyd's 
Register of American Yachts. The volume be- 
fore us for 1907 contains over 400 pages and 
records the full particulars of nearly 3.500 
yachts owned in the United States and Can- 
ada, the name and address of the owner of 
each yacht being also given. The information 
regarding the yachts includes the material of 
construction, type, rig, sail area, official num- 
ber, signal letter, tonnage, length over all and 
on the waterline, extreme breadth and draft, 
name of the designer and builder, place and 
date of launch, and particulars of the machin- 
ery. Very handsome are the pages of the 
book which are devoted to the colored illus- 
trations of private signals, of which there 
are 1,872, and of club burgees, 300 in number. 
The officers of nearly 350 clubs and yachting 
associations are also given. 

The Romance of Steel. The Story of 
a Thousand Millionaires. By Her- 
bert N. Casson. New York: A. S 
Barnes & Co., 1907. Cloth; 376 
pages, 63 portraits. Price, $2.50. 
As its title suggests, this is a popular book, 
dealing briefly with the rise of the iron indus- 
try in the United States, and at length with 
the careers and personalities of the men who 
have directed the wonderful expansion which 
followed, at first slowly, the discov ' «s of 
Kelly, and . Bessemer. The book contains few 
statistics, and those in popular form ; the 
author is more interested in giving glimpses 
of the real men behind the steel. We see the 
men rather than the millionaires, and under- 
stand the capacities in each which fitted them 
to act as cogs in the great machine of the 
greatest American industry. 

Annual Report of the Board of Scien- 
tific Advice for India for the Year 
1905-06. Calcutta: India Government 
Central Press. 8vo.; paper. 
A resumG of the official scientific inquiry 

carried on in India. 

Die Technologie der Appretur. Ein 
Lehrbuch zum Unterricht an Tech- 
nischen Fachsulen wie zum Selbst- 
unterricht. Von Dr. A. Garswindt. 
Wien und Leipzig: A. Hartleben's 
Verlag. With 155 illustrations. 8vo.; 
paper bound; 317 pages. 



FIEST-CLASS BATTLESHIP "CONNECTICUT" 

(Continued from page /fi9.) 
16,500 horse-power. The "Connecticut" is 
particularly interesting, at the present 
time, as having been selected as the flag- 
ship of the Pacific fleet, special accom- 
modations for this purpose having been 
provided when the ship was under con- 
struction. It is also to be remembered 
that the "Connecticut" was built entirely 
at a government navy yard, contempor- 
aneously with the construction of the 
"Louisiana" at a private yard. The high 
character of the work on the "Connecti- 
cut," and the fact that she was built in 
the same time as the "Louisiana," and 
that her extra cost, in view of the higher 
pay and shorter hours of government em- 
ployees, was less than was expected, has 
established, conclusively, the ability of 
the government to do the very highest 
character of work at a reasonable cost in 
its own yards. The other four ships of 
this class differ slightly from the "Con- 
necticut" in the arrangement of the pro- 
tective deck and in the thickness of the 
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SPECIFY "ALLEN OR NOTHING" 

AT ELECTRICAL OR HARDWARE DEALERS 
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Watch the Spot 



FOR PERFECT 

SOLDER JOINTS 

Allen Soldering Stick, Paste or Salts. 

For Your DYNAMO 

Allen Commutator Compound gives 
that rich gloss on your Commutator, 
cures Dynamo Troubles. 

Get the Habit 
SAMPLES FREE FOR YOUR DEALER'S NAflE. 




J 

" AL - LECTRO " 

The Perfect 

POLISH 

For Silver, Brass, Copper, Glass. 
Not a " scratch " in a barrel of it. 
"Quick as a wink." 

NO NAME-NO SAflPLE. 



L. B. ALLEN CO. INC.. 1335 A Columbia Avenue. 



CHICAGO 



Electrical Toys for Boys Every Boy a Railroad President 



Real Scientific Novelties 

Practical. Complete, Harmless. Durable. 

JUST THE THINGS FOR CHRISTMAS 



■-W, 



^0M' 



'"THERE'S great fun owning a railroad and boss- 

■*■ ing the job. Our Models of Locomotirea, 

Trains, Trolley Gars. Dynamo*, Lamps, etc., are 

practical and durable inventions. They amuse 
and instruct. They point many a boy toa useful 
career. Equipped with dry batteries, no acids 
or liquids used, perfectly safe and harmless. 
Prices from $1 up. 

ILLUSTRATED BOOKLET SENT FREE 

THE CARLISLE Qi FINCH COMPANY 

233 E. Clifton Ave., Cincinnati, 0. 

Largest Manufacturers Electrical Novelties In the World 



— Economy in Boiler Management — 

depends largely upon the method of tube-cleansing employed. The life of a boiler and its efficient 
service hinge on this. Chemicals loosen and partially destroy the scale— also the tubes themselves. 
The one proven, tried and true demolisher of scale, without any injury whatever to the tubes— which are 
left as good as new— is the 

DEAN BOILER TUBE CLEANER 

a machine that quickly loosens the scale by rapid vibration— 

3,000 to 5,000 taps per 
minute. Infallibly in- 
a^k dicates weak spots in 
^5 any tube, thus prevent- 
\& ing possible explo- 
sions. Cleans from 10 
to 30 tubes per hour 
thoroughly. Economical, practical, safe and sure. Used every- 
where by the largest power operators. References in all countries. Over 7,000 in use. Guaranteed 
to pay its own cost in six months or less. Send for our free Booklet, " From Water to Steam.' 

THE WM. B. PIERCE COMPANY, 319 Washington Street, Buffalo, N. Y. 






The dance of a tea-kettle cover gave James Watt the idea for the modern steam engine and 
locomotive. Millions of people had watched tea-kettle covers dance, but only one wondered 
about the how and why of it all. Watt reasoned it out, and his study gave him success and 
immortal fame. The man who knows how and why always succeeds, whether he 
discovers new forces or masters old ones. 

You have opportunities for knowledge and discovery that were not dreamed of in the 
time of Watt, or even of your own father. Watt had to dig out for himself every least bit of 
knowledge that he put into the invention of the steam engine. You can get in compact, easily 
accessible form all the knowledge that Watt acquired from hard, tedious study, and all the 
knowledge that hundreds of other scientists have added to it. Watt began with the discovery of 
the principle of steam ; you can begin with the latest application of steam. You 
will find it all, from the first principle to the latest application, in the modern 
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belt, which has been reduced amidships 
from 11 to 9 inches. 

FIRST-CLASS BATTLESHIPS " IDAHO " AND 
"MISSISSIPPI." 
The "Idaho" and the "Mississippi," 
building at Cramps, are smaller editions 
of the "Connecticut." With a length of 
375 feet, a beam of 77 feet, and draft of 
24 feet 8 inches, they displace 13,000 
tons. On this displacement they carry 
four 12-inch, eight 8-inch, and eight 7- 
inch guns; so that their main battery is 
less than that of the larger ship by only 
four 7-inch pieces. They have two 21- 
inch submerged torpedo tubes, and their 
armor plan is practically the same as 
that of the "Kansas." The 3,000 tons 
difference in displacement between the 
"Idaho" and the "Kansas" shows its ef- 
fect most strongly in the engine room 
and the speed, the horse-power being only 
10,000 as against 16,500, and the speed 
one knot less, or 17 knots an hour. It 
is to be regretted that such powerful 
ships as these should, in this year of 
our Lord 1907, and in this age of 21-knot 
battleships, be going out to the trial 
course with the expectation of doing no 
better than 17 knots an hour. 

FIRST-CLASS BATTLESHIPS "SOUTH CAR- 
OLINA " AND " MICHIGAN " 
The battleships "South Carolina" and 
"Michigan," now being built by the 
Cramps and the New York Shipbuilding 
Company respectively, are of particular 
interest, because they were the first of 
our battleships to be designed after the 
conclusion of the Russo-Japanese war, 
and therefore embody the experience 
gathered during the naval operations of 
that great conflict. The most marked de- 
parture from the battleships which pre- 
ceded them is seen in the complete elim- 
ination of the intermediate and second- 
ary batteries which, in our earlier ships, 
consisted of a large number of 5-inch, 6- 
inch, 7-inch, or 8-inch guns. The cus- 
tomary number of guns in the main bat- 
tery has been doubled, so that instead 
of four 12-inch, the new ships carry eight 
such guns mounted in four turrets. A 
numerous battery of small rapid-fire guns 
is retained, as a defense against torpedo- 
boat attack. In length and displacement 
the new vessels are approximately the 
same as the "Connecticut," though their 
beam is 4 feet greater and they have half 
a knot more speed. In general appear- 
ance they will differ greatly from any 
of our other battleships. The most 
noticeable novelty will be the four 12- 
inch gun turrets mounted in pairs on the 
axial line of the ship, two forward and 
two aft of the superstructure. Since the 
displacement of the ships was limited by 
act of Congress to 16,000 tons, it became 
necessary, in order to save weight, to 
reduce the freeboard of the ship by the 
depth of one deck (say about 8 feet) 
from the after end of the superstructure 
to the stern. The two turrets of each 
pair are mounted in close proximity to 
each other, one pair of guns being given 
sufficient command to fire across the roof 
of the turret of the adjoining pair. Ex- 
periments carried out on a full-sized 
scale have shown that there is no blast 
interference, and this being the case, all 
of the 12-inch guns are available for 
training through a maximum arc of fire 
of 270 degrees. It is possible to fire four 
guns ahead or astern, and eight on each 
broadside. The forward guns have a 
command of 24 feet and 32 feet respec- 
tively, and the after pair of 24 and 16 
feet respectively. It is unfortunate that 
our naval constructors did not have more 
displacement at command, so that they 
could have carried the after four guns 
to the same height as the forward suns, 
and have given the ships a higher free- 
board and engine power sufficient to 
bring their speed up to that of the latest 
"Dreadnought" type, say 20 to 21 knots. 
The armor protection has been carefully 
worked out, its most important element 
being a water-line belt 11 inches thick, 
8 feet wide, and over 300 feet in length. 
The casemate armor above this will be 
nearly 300 feet long, 8 feet in width, and 
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from 8 to 10 inches in thickness. With 
this is associated triangular athwartship 
armor 10 inches thick, fitted at the after 
end of the armor belt between the pro- 
tective deck and the extension of the flat 
protective deck There will be an ath- 
wartship armor bulkhead 10 inches thick, 
extending entirely across the ship at the 
forward end of the belt. Other armor 
bulkheads will connect with the outside 
casemate plating. The advantage of 
carrying all of the 12-inch guns on the 
center line of the ship is seen in the fact 
that the "South Carolina" and "Michi- 
gan" have the same broadside fire as the 
"Dreadnought," which is of more than 
2,000 tons greater displacement. 

THE 20-000-TON "NORTH I A '.OTA ' AND 
"DELAWARE." 

By far the most important ships build- 
ing for our navy to-day are the two big 
battleships "North Dakota," under con- 
struction at the Fore River yard, and 
"Delaware," now building at Newport 
News, Va. These ships, to use the cur- 
rent phrase, are the "answer" of the 
United States to the battleships of the 
"Dreadnought" type, which are being 
constructed for other navies. On the 
cover of this issue is a drawing of the 
"Delaware," which gives a good impres- 
sion of her lofty freeboard, great length, 
and formidable fighting qualities. These 
ships are a great advance upon the 
"South Carolina" and "Michigan"; for in 
them it was possible to remedy the de- 
fects of low freeboard and low speed, 
while the battery is greater by two 12- 
inch guns and a powerful secondary bat- 
tery of 5-inch pieces. Furthermore, the 
great displacement of these ships has 
made it possible to give them an amount 
of armor protection never before ap- 
proached. The speed has been raised to 
21 knots, and the bunker capacity is also 
very large. The system of mounting all 
guns on the center line of the ship, 
adopted in the "South Carolina" and 
"Michigan," has been followed, with the 
result that their broadside fire is twenty- 
five per cent greater than that of the 
"Dreadnought," and will probably equal 
that of any battleship afloat at the time 
they will go into commission. The ships 
will be 510 feet on the waterline, 85 feet 
2% inches in maximum breadth, and will 
displace on trial 20,000 tons on a mean 
draft of 26 feet 10% inches. On trial 
they must carry 1,000 tons of coal in 
bunkers whose total capacity is 2,500 
tons, and the speed must be 21 knots. 

The "Delaware" and her sister follow 
the "Dreadnought" type, in having a 
long forecastle deck extending from the 
bow to about the center of the ship. The 
main deck, below this, has the same free- 
board as the "Connecticut," or say about 
20 feet. The forecastle deck has a free- 
board of 28 feet. The 12-inch guns are 
mounted as follows: Forward is a two- 
gun turret, with the axes of its guns 24 
feet above the waterline. Close abaft 
of this, with its barbette of sufficient 
height for the guns to clear the roof of 
the forward turret, is another turret, 
carrying two 12-inch guns. Immediately 
abaft the break of the forecastle deck are 
two two-gun turrets, the guns of the for- 
ward pair firing over the roof of the 
after pair. These guns, like those on 
the forecastle deck, are located on the 
axis of the ship. Abaft is the fifth tur- 
ret, so placed that its guns have a com- 
mand of 24 feet above the waterline. It 
will be seen from this description how 
excellently are placed the guns of the 
main battery. Four of them have a 
command of 24 feet, four of 30 feet, and 
one pair, the second pair from the bow, 
is carried at a height of about 36 feet 
above the water. The battery of four- 
teen 5-inch guns for repelling torpedo- 
boat attack is mounted in broadside; two 
of the guns forward in the bow in spon- 
sons, so arranged that each has a slight 
arc of fire across the axis of the ship. 
Two others are mounted astern on the 
gun deck, and the other ten in broadside 
in a central battery. The armor protec- 
tion is unusually complete, superior even 
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to that of the "South Carolina" and 
"Michigan." The belt is 11 inches thick 
by 8 feet in width, and above it the side 
of the ship is protected by a secondary 
belt 7 feet 3 inches wide and 10 inches 
thick. These two belts afford a reason- 
able assurance of the maintenance and 
stability of the ship under battle condi- 
tions. Above the main casemate armor, 
amidships, the side is protected by 5-inch 
armor, behind which are mounted ten of 
the 5-inch guns. This armor also affords 
protection to the bases of the smoke- 
pipes. The percentage of weight allotted 
to hull and armor in these ships is con- 
siderably greater than the percentage of 
such weights allotted to similar purposes 
in the largest battleship now afloat. 
The contract speed is 21 knots, and this 
is to be obtained in the "Delaware" by 
reciprocating engines, and in the "North 
Dakota" by turbines of the Curtis type. 
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NEW PAPERS ON 
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SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper composition and mix- 
ture of concrete and gives the results of 
elaborate tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and 
sand to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1568, 15G9, 1570, and 1571 contain 
an elaborate discussion by Lieut. Henry 
J. Jones of the various systems of rein- 
forcing concrete, concrete construction, 
and their applications. These articles 
constitute a splendid text book on the 
subject of reinforced concrete. Nothing 
better has been published. 

SCIENTIFIC AMERICAN SUPPLEMENT 
997 contains an article by Spencer New- 
berry in which practical notes on the 
proper preparation of concrete are given. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1568 and 1569 present a helpful account 
of the making of concrete blocks by 
Spencer Newberry. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1534 gives a critical review of the en- 
gineering value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1547 and 1548 give a resume" in which 
the various systems of reinforced con- 
crete construction are discussed and illus- 
trated. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1 564 and 1 565 contain an article by 
Lewis A. Hicks, In which the merits and 
defects of reinforced concrete are an- 
alyzed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1551 contains the principles of reinforced 
concrete with some practical illustrations 
by Walter *Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 

1573 contains an article by Louis H. Gib- 
son on the principles of success in con- 
crete block manufacture, illustrated. 

SCIENTIFIC AMERICAN SUPPLEMENT 

1574 discusses steel for reinforced con- 
crete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1575, 1576, and 1577 contain a paper by 



Philip L. Wormley, Jr. ( on cement mortar 
and concrete, their preparation and use 
for farm purposes. The paper exhaus- 
tively discusses the making of mortar 
and 'concrete, depositing of concrete, fac- 
ing concrete, wood forms, concrete side- 
walks, details of construction of rein- 
forced concrete posts, etc. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a review of concrete mix- 
ing machinery by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the 
selection of Portland cement for concrete 
blocks. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1581 splendidly discusses concrete aggre- 
gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1595 and 1596 present a thorough dis- 
cussion of sand for mortar and concrete, 
by Sanford E. Thomson. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a paper by William L. 
Larkin on Concrete Mixing Machinery, in 
which the leading types of mixers are 
discussed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1626 publishes a practical paper by 
Henry H. Quimby on Concrete Surfaces. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1624 tells how to select the proportions 
for concrete and gives helpful suggestions 
on the Treatment of Concrete Surfaces. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1634 discusses Forms for Concrete Con- 
struction. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1639 contains a paper by Richard K. 
Meade on the Prevention of Freezing In 
Concrete by Calcium Chloride. 

In SCIENTIFIC AMERICAN SUPPLE- 
MENT 1605 Mr. Sanford E. Thompson 
thoroughly discusses the proportioning oC 
Concrete. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1578 tells why some fail in the Concrete 
Block business. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1008 contains a discriminating paper by 
Ross F. Tucker on the Progress and Logi- 
cal Design of Reinforced Concrete. 

Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3.40 

Order from your Newsdealer or from 

MUNN & CO., Publishers, 361 BROADWAY, NEW YORK CITY 



WARSHIP TONNAGE 07 THE PRINCIPAL 
NAVAL POWERS. 

(Continued from, page JiH.) 
what is, after all, the most Important 
point of all, namely, the personnel. It i - 
not so much the gun as the man behins 
the gun that determines the issue. It is 
not so much the speed and cruising ra- 
dius of the ships, or the judicious em- 
placement of their batteries, or their 
handy maneuvering qualities, that deter- 
mine the issues of a campaign, as it is 
the efficiency, prudence, dash, and all- 
round genius of the officers who fight the 
ships. Moreover, in order to get the best 
results out of a fleet, not only must the 
personnel be of the highest efficiency, but 
it must be sufficiently adequate in num- 
bers; for modern wars have shown that, 
in th,e wear and tear of a bitterly-fought 
conflict, there is nothing that calls for a 
larger reserve than the personnel, both 
officers and men. Hence, the great signi- 
ficance of the comparison of the personnel 
shown on the accompanying diagram. Tho 
results are striking, and certainly, for th 
United States, very disconcerting. Al- 
though in the number and displacement 
of our ships we stand second on the list, 
in the number of enlisted men we stand 
last; far below Japan, whose total ton- 
nage is not more than about sixty per 
cent of our own. With a total tonnage of 
611,616 against Japan's tonnage of 374,701, 
we have only 18 flag officers against 
Japan's 55; 182 captains and commanders, 
against Japan's 245; 751 other line of- 
ficers and engineers, against Japan's 
1,751; and 34,062 enlisted men, against 
Japan's 41,070, Germany's 42,400, France's 
51,926, and England's 98,973 enlisted men. 



THE UNITED STATES NAVAL ACADEMY. 

(Continued from page J/1S.) 
curring. The baseball and football games 
of the midshipmen are of intense intcrer.f 
to the officers. For exercise there is goi f 
and tennis, and some ride. All in all, ii 
is a pleasant, interesting life. 

midshipmen: appointment and 
entrance. 

Appointments to the Naval Academy 
are made by representatives and senators, 
and to a very limited extent, by the 
President. Presidential appointments 
are generally given to the sons of army 
and naval officers. Sometimes congress- 
ional appointments are given in accord- 
ance with the results of competitive ex- 
aminations, but not generally. 

For appointment the candidate must be 
between sixteen and twenty years old. 
Physically he must be free from any 
chronic defect. Mentally he must pass 
an examination in grammar, geographv, 
United States history, world's history, 
arithmetic, algebra, and geometry, so 
severe that half of the candidates fail. 

THE ORGANIZATION OK THE MIDSHIPMEN. 

The midshipmen are organized as a 
naval brigade. The purpose of this n 
twofold. First it gives a perfect control 
individually over each one of the eight 
hundred and fifty midshipmen. Col- 
legians live pretty much as they please 
and how they please, and come and go 
as they may desire. They elect to take 
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certain studies, and later cut lectures if 
they so please, and are not required to 
give a very complete account of them- 
selves. But the eight hundred and fifty 
midshipmen at Annapolis all go to bed 
at the same time, ten o'clock, and get up 
at the same time, six o'clock. They all 
live in rooms exactly alike, with furni- 
ture after the same pattern. They march 
to and from meals together, to and from 
recitations together. Should a midship- 
man be absent from any assembly or 
formation where he is due, it will be- 
come known instantly, and the cause of 
his absence will be ascertained. At any 
one time all midshipmen will be dressed 
exactly alike; if one midshipman is wear- 
ing rubber overshoes, all will be. Mid- 
shipmen of one class all study exactly 
the same lessons each day, and recite on 
them in the same periods. Study hours 
and recitations occupy the midshipman 
until half -past three, and drills take place 
between 3:40 and 5 P. M. On a particu- 
lar day twenty different kinds of drills 
may be going on in all of the different 
departments. In light of the foregoing, 
it is seen that a most intimate personal 
control of each midshipman is necessary, 
and their organization into a naval bri- 
gade effects this. If there was not this 
intimate control, if there was not a com- 
plete hold on each midshipman all of the 
time, there would be lost an incalculable 
amount of time if nothing else. 

But there is something else this organi- 
zation effects; as previously said, its 
purpose is twofold. This second purpose 
is the effect upon the character of these 
young men. Each midshipman must con- 
stantly every day account for himself to 
some one higher up in authority than 
himself. Unconsciously he acquires the 
habit of taking great pains to learn what 
his exact duties and responsibilities are. 
As a midshipman he learns the meaning 
and necessity of regulations and disci- 
pline. When he enters these terms have 
no more meaning to him than are ob- 
tained from dictionary definitions. He 
is then bewildered with the multiplicity 
of rules that regulate his life. He learns 
their necessity by hard knocks, by pun- 
ishment for ignorance or violation of 
them. When he graduates, four years 
later, these regulations are part of his 
being, his whole personality is saturated 
with them. He then reports aboard ship 
and finds the same spirit controlling the 
ship that he had become so used to. As 
a result he instantly feels at home, he 
knows the regulations that control his 
own action, and he knows how to apply 
and enforce the regulations upon the en- 
listed men that come under his authority. 

A most important quality required of 
the naval officer is the habit of command. 
This can never be learned from books, 
and the man who can successfully com- 
mand must also know how to obey. The 
four years' life of the midshipmen at 
Annapolis is a life of obedience. In the 
last year, in addition, the midshipman 
begins to acquire the habit of command; 
under the direction of the commandant 
and his assistants, the discipline officers, 
the brigade of midshipmen is officered 
and controlled by the senior classmen. 
And so perfectly is this done in spirit 
and practice, that the authority of cadet 
officers is no more questioned by the mid- 
shipmen than is the authority of the 
officers aboard ship by enlisted men of 
the crew. 

The brigade is commanded by the cadet 
commander. It is divided into two bat- 
talions, each commanded by a cadet lieu- 
tenant commander. Each battalion is 
composed of six companies, commanded 
by cadet lieutenants, assisted by cadet 
junior lieutenants, .and cadet ensigns. 
The companies are further divided into 
crews, commanded by cadet petty officers. 
Each of the cadet officers has particular 
and responsible duties in connection with 
the midshipmen under his direct orders, 
and the sequence of authority is swift 
and certain. 

The brigade of midshipmen is, under 
the commandant's direction, a self-con- 
trolled body. A discipline officer is al- 
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ways present at the different formations, 
but he is never required to do more than 
give an order in a quiet tone to the 
senior midshipman present. 

In carrying out inspections, in enforc- 
ing regulations and reporting infractions 
thereof, the discipline officers are always 
assisted by the cadet officers. It is the 
hearty co-operation of these that is de- 
pended on, and that counts much toward 
sustaining the high standard of duty 
and honor that animates the brigade col- 
lectively and midshipmen individually. 
This co-operation exists and is effective, 
and the writer is glad, to record his ap- 
preciation of the earnest efforts of these 
splendid young officers. 

STUDIES. 

Instruction at Annapolis is given on 
the personal recitation system. Each 
class is divided into sections of about 
ten men each. There are three one-hour 
recitations each day. With so few in a 
section, each midshipman gets much per- 
sonal instruction. 

The first two years' book work is not 
naval in character. It is principally 
composed of mathematics, but also in- 
cludes the study of rhetoric, naval his- 
tory, physics and chemistry, mechanical 
drawing, and French and Spanish. As 
far as these studies are concerned, they 
might be pursued in any educational in- 
stitution, perhaps with as good results 
as at the Naval Academy. This prelim- 
inary mental training is necessary before 
the work in the professional scientific 
branches is commenced. But outside of 
these studies in the first two years of his 
course, the midshipman has invaluable 
training in the various daily drills, in 
naval organization, and in the naval 
spirit and discipline that envelop him. 

In the last two years the studies are 
entirely professional. The time is de- 
voted to seamanship, navigation, marine 
and electrical engineering, ordnance and 
gunnery, naval construction, and kindred 
subjects. The different department drills 
keep pace with the subjects taught in the 
class rooms, and as far as possible are 
allied to them. 

DRILLS. 

The scheme of the practical exercises 
is planned with reference to the class 
the midshipman is in. As a fourth-class 
man he will be a rear-rank private, pull 
an oar in a boat, haul on ropes and per- 
sonally furl sail, occupy the most unim- 
portant great-gun station in a turret, and 
fill an ordinary seaman's billet on the 
summer practice cruise. As a first-class 
man he will occupy a position of responsi- 
bility in these drills, will receive instruc- 
tion himself and at the same time will 
assist in instructing the lower classmen. 
These drills are of great variety. The 
purpose is that when a midshipman is 
graduated and sent to a cruising ship, 
he will himself have performed every 
kind of work required of the enlisted 
man, and thus he can instruct the latter. 
The drills are in dancing, boxing, fencing, 
building and managing steam and electric 
machinery, target practice with small 
arms and great guns, artillery, infantry, 
torpedoes, signals, tactics, boat sailing 
and rowing, and seamanship, both in 
steam and sailing vessels. Modern war 
vessels take the midshipmen on an ocean- 
going practice cruise each summer, 
where each midshipman is initiated and 
practised in duties suitable to his state 
of progress. As a senior classman he 
will have the duties of a ship's officer. 

PRIVILEGES AND CUSTOMS. 

Privileges depend upon class rank and 
conduct. The first-class man has freedom 
of liberty to Annapolis to a greater ex- 
tent than is accorded the fourth-class 
men. Midshipmen are graded in one 
month according to the number of de- 
merits assigned the previous month. 
There are three conduct grades. A mid- 
shipman receives fifty demerits if he 
wears non-regulation clothes, and would 
receive fewer for a less serious offense, 
three for instance for being late to forma- 
tion. 

Midshipmen are much influenced by 
class sentiment. Speak unkindly of a 
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class, and every member of It Is hurt 
and indignant. Appeal in any particular 
case to the better feeling of a class, and 
the entire class will respond as one man. 
Class customs are handed down to pos- 
terity. To-day peculiar sentiments exist 
that were in vogue over twenty years 
ago, to the writer's knowledge, and un- 
doubtedly long before that. 

Relaxation takes the form of outdoor 
sports and athletics of all kinds. There 
are track meets of running and jumping, 
throwing the hammer and vaulting. 
Baseball, football, tennis, basket ball, and 
other contests occur. 

The midshipmen have their glee club, 
and most years during the winter give a 
minstrel show and musical performance, 
to which officers and their families are 
invited. 

It is an exacting, but withal a joyous, 
interesting life. On an average, but fifty 
to sixty per cent of those who enter are 
graduated. The rest, failing in some way 
to give satisfaction, are dropped in the 
different years as the class progresses. 

The sentiment is that a midshipman 
must be a gentleman in all that the 
word implies. This is the obligatory 
standard of life that exists among these 
young men. 

The training in all respects is entirely 
controlled by naval officers. As these 
officers are constantly fresh from sea 
service, it means that the Naval Academy 
preparation reflects the ideas of the naval 
service at large. 

t>-tX> 

SIMPLE EXPLANATION OF MODEL BASIN 
METHODS. 

[Continued from page 420.) 
the model of a submerged strut, for ex- 
ample, might be negligible, while eddy- 
ing around the full-sized strut of the 
actual ship would be serious. In the first 
case, the law of comparison would apply 
for practicable speeds. In the second 
place, it would not apply except as a 
rough approximation. As, however, eddy 
resistance is not a large proportion of 
the residuary resistance, and as the law 
of comparison applies fully to a portion 
of the eddy resistance and with fair ap- 
proximation to the remainder, we are 
warranted in relying fully upon the law 
of comparison as regards residuary re- 
sistance. It is probably more reliable in 
the determination of the residuary re- 
sistance of a full-sized ship than the 
methods we must use for estimating its 
frictional resistance. 

It is in connection with propellers that 
the law of comparison becomes an unsafe 
guide. It is easy to make experiments 
with model propellers in a model basin 
and to apply the law of comparison to 
the results for the purpose of determining 
the thrust and power of full-sized pro- 
pellers. This method has given good re- 
sults in some cases and in other cases has 
failed, and the law of comparison has 
been sometimes discredited on this ac- 
count. As a matter of fact, the fault is 
not with the law of comparison, but 
with the wrong use of it. A 12-inch 
model propeller with its center, say, one 
foot below the surface is working under 
a head of about 33 feet due to the at- 
mosphere and one foot due to its sub- 
mergence, or 34 feet in all. A 12-foot 
propeller submerged correspondingly 12 
feet below the surface is working under 
a head of 33 feet due to the atmosphere 
plus 12 feet due to submergence, or 45 
feet in all. The head under which it 
should work to correspond accurately 
with the model propeller would be 12 x 34, 
or 408 feet. The law of comparison 
should not be applied unless the condi- 
tions are such that it is applicable. It 
happens, however, that for moderate 
thrusts and speeds the motions around 
the model propeller and the full-sized 
propeller, in spite of the fact that they 
do not work under the proper relative 
heads, are essentially similar, and the 
ultimate reactions being due not to the 
pressures but to the motion given the 
water, the law of comparison does rea- 
sonably apply. 

When, however, the full-sized propeller 
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the States and Canada, requesting our catalogue ot spe- 
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orders exceeding $5.00. Jenkins Specialty Mfg. Co., 
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is worked at high pressures and speeds, 
the water is unable to follow the pro- 
peller, the motions cease to be similar, 
cavitation sets in forward of the full- 
sized propeller, and, of course, the law 
of comparison does not apply. 

The thrust and power of the full-sized 
propeller are very much less after cavi- 
tation is set up than would be inferred 
from model experiments by using the law 
of comparison. 

Parsons, with a proper understanding 
of the necessary conditions, has made 
some investigations of cavitation by test- 
ing model propellers in water nearly at 
the boiling point, so that the pressures 
around them are properly reduced. He 
found that a model propeller, which 
would not cavitate in cold water, would 
promptly show cavitation when the press- 
ure was properly reduced by heating the 
water. In this case, as in many other 
cases, in applying model basin results to 
practice, it is necessary to understand the 
underlying conditions and circumstances 
before the methods are applicable. 

From model basin experiments we are 
able to determine more accurately than 
by any other known method at present 
the effective horse-power required to pull 
a ship through the water. But what we 
need to estimate in practice is the indi- 
cated horse-power required to be shown 
by the propelling machinery in order to 
drive the ship. The conditions are some- 
what complicated. Of the indicated 
horse-power shown in the cylinders of a 
reciprocating engine, a varying propor- 
tion is absorbed in friction of the ma- 
chinery itself, the remainder being deliv- 
ered to the propeller. The propeller 
utilizes a certain proportion of the power 
which reaches it, the remainder being 
wasted. Furthermore, the propeller is 
not working in undisturbed water, but 
in the wake which is dragged after the 
ship and' which, acting on the propeller, 
virtually helps to push the ship ahead, 
thereby gaining power. But, again, the 
propeller by its suction tends to suck the 
ship astern, thereby increasing its resist- 
ance. It is on account of these numerous 
varying factors that we need to estab- 
lish an average ratio or a utilization 
coefficient, which is commonly called the 
efficiency of propulsion and is the ratio 
between the effective horse-power neces- 
sary to pull the ship at a given speed and 
the indicated horse-power necessary to 
propel it at the same speed. This ratio 
can only be satisfactorily established by 
comparison between numerous trial re- 
sults of actual ships and model basin 
results, a fact which renders it of great 
importance to have accurate trials of full- 
sized ships whose model results are 
known. 

The efficiency of propulsion is com- 
monly assumed at about 50 per cent for 
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the purpose of estimating, and, in the 
usual run of cases, it should not fall 
below that figure. This per cent, more- 
over, is usually based upon the effective 
horse-power of the bare hull of the ship. 
In practice, for vessels with unusually 
efficient machinery and few appendages, 
the efficiency of propulsion thus figured 
may rise as high as 60 per cent. But 
it is hardly safe when making estimates 
to rely upon such a high figure, it being 
obviously desirable to provide a reason- 
able margin. 

It will be evident from the nature of 
the case that the accumulated records of 
experiments of the model basin increase 
in value as they increase in number, and 
after several years of systematic experi- 
mentation it is possible from the records 
of the United States model basin without 
making and trying a model to make a 
fair approximation to results to be ex- 
pected of almost any normal type of 
vessel. Fig. 3 illustrates such a case. 
Suppose we wish to determine for an 
Atlantic liner of 40,000 tons displacement 
and 800 feet in length the approximate 
curves of effective horse-power according 
as the boat is made with a fine cylin- 
drical coefficient or a full cylindrical co- 
efficient. The cylindrical coefficient is 
the ratio between the actual submerged 
volume of the vessel and the cylindrical 
volume obtained by multiplying the area 
of the mid-ship section by the length of 
the vessel. After displacement and length 
the cylindrical coefficient is the most im- 
portant variable affecting resistance. The 
area of and hence the power absorbed by 
the wetted surface depend almost entirely 
upon the displacement and the length, 
and we are enabled to draw one curve of 
frictional effective horse-power, it being 
the same in the first approximation for 
any cylindrical coefficient. From accumu- 
lated data of systematic experiments we 
are able to further calculate curves of 
residuary horse-power for the various co- 
efficients, which, added to the curve of 
frictional horse-power, give the curves 
of Fig. 3. In developing for an actual 
vessel of the size and length the most 
desirable lines we could improve some- 
what upon the results of Fig. 3, but not 
very much. It is seen that up to any 
speed which might be regarded at present 
within the realm of possibility, say, up 
to 30 knots, the friction is the main fac- 
tor. This is generally true; that is to 
say, there are very few vessels where 
the residuary resistance is greater than 
the frictional resistance. A few high- 
speed navy cruisers, torpedo boats, and 
torpedo-boat destroyers, and fast passen- 
ger vessels for short runs may have 
residuary resistance greater than the 
frictional resistance. Even for fast ves- 
sels, as a rule, the residuary resistance 
is not more than a third of the total, or 
one-half the frictional resistance. Ex- 
cessive residuary resistance means that 
the vessel is too short for her speed, and 
it can be reduced by increasing length 
without much increase in frictional re- 
sistance. 

It will be observed in Fig. 3 that at 
practicable speeds there is much more 
difference in total effective horse-power 
between cylindrical coefficients of 0.60 
and 0.65 than between 0.55 and 0.60. At 
0.55 we are close to the minimum. It 
will also be observed that at the top speed 
the curve for the 0.55 coefficient is be- 
ginning to rise beyond that for 0.60 co- 
efficient. This is typical. Numerous 
' experiments have shown that for speeds 
which are moderate in proportion to the 
length of the vessel the cylindrical co- 
efficient should be low; while for speeds 
, which are high in proportion to the 
length, say, speeds in knots twice or 
! more the square root of the length in 
feet, the cylindrical coefficient may be 
I given with advantage surprisingly large 
; values, as high as 0.65 or 0.66. For ex- 
cessive speeds, at which the vessel begins 
to rise bodily from the water, the cylin- 
drical coefficient may be made even 
greater, or, in other words, the ends may 
be made very full. 
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LUTHER TUCKER & SON. Albany. N. Y. 
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Rubber Pump Valves 

For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. J* J* J* 

Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device, jt jt Jt M M M M 

NEW YORK BELTING & 
PACKING COMPANY, Ltd. 

9t & 93 Chambers Street, New York 



. All varieties at lowest prices. Best Railroad 
1 Track and Wagon or Stock Scales made. 
iii Also 1G00 useful articles, including Safes, 
- , .J U Sewing Machines, Bicycles. Tools etc. Save 
Money. Lists Free. Chicago Scale Co., Chicago, 111. 





A Desirable Holiday Gift 

DRAPER'S 

Recording Thermometer 

Traces automatically a correct and 
continuous record in ink of the tem- 

Serature on a graduated weekly chart, 
lade in two sizes, and standardized 
and fully guaranteed. Also other 
weather recording instruments. 

THE DRAPER MFG. CO. 

152 Front St., New York 



EVER NEED DUPLICATES 



Of rurm L. Hers, like Lists, hills. Invoices, Drawings. 

Menus, R<-|orts, anything? Then take advantage of our 

offer of ten dnjV tr'liil, without deposit, and become one 

■ of thousands ■ f satisfied customers who all 

I agree that Dans' Improved Tip Top Is the 

I simplest, easiest and quickest method of 

duplicating on the market. 100 copies from 

j Pen-written and 50 copies frmn Typewritten 

"Original, if' 011 have tried other duplicators 

without success, you will he more tn EA 

than pleased with i>urs. Complete v/'*™ 

Duplicator, cip size (prints % x 18 in.), 

FELIX U. DAUS DUPLICATOR CO., Daus Bldg., 113 John St., New York. 

Bausch ®, Lomb 

Analytical Chemicals 

are recognized as "Standard" by scientific 
men everywhere, and are used in the leading 
laboratories. We shall be glad to send 
catalogs and estimates upon request. 

"Prism" IS A LITTLE MAGAZINE we 
publish monthly, beautifully made and printed, and 
we will enter your subscription FREE. 

Dausch & Lomb Optical Company, Rochester, N. Y. 
New York Boston Washington Chicago San Francisco 



i Detroit 

Engine 



For 



I Starts without cranking ; no 

I cams, valves, springa or spro 

Ickets. Only 3 moving 

I All bear- — * 

lingsbab- 

I bitted. For 

I your Row 

I Boat, Sail 

I Boat, Launch 

I Send for 

I testimoalala. 

I SEND FOB FREE CATALOG, 



3-5-7-10 H. P. 

Proportionate 
prices. Cyl- 
inders and 
pistons 
ground. 
Crank 
shaft 
drop for- 
ged steel. 
ill sizes 
ready to ship. 
DETROIT ENGINE WORKS, 

1332 Jeffereoo Ave, Detroit, Mich 



I parts. 



10,000 In t 



A SUBSTITUTE FOR A COSTLY TOOL 

Our Key Seat Clamps as shown in cut are designed 
to transform any common steel scale into a Key Seat 
(^ j t^ RuIp. Made from steel, case 

"■■' " — =-™ a — — hardened, accurately ground. 
One pai r w eighs only one ounce. 
Can be put on or off almost in- 
stantly. May be used with 
combination square blades, or 
with any straight rule with accurate resulis. Price 
per pai r 60c. Send .tor 232 page catalog No. 18- B. 
THE L. S. STAKRETT CO.. Athol, Maws , U. 8. A. 





TAPES AND RULES 

ARE THE BEST. 

Vot sale everywhere. Send tor 
Catalog No. 16. 

LVFKIN RULE CO. 

Saginaw, Mien., U.S.A. 

New York and London. 



IT PAYS BIG 

To am use the 
Public With 



Motion Pictures 

NO EXPERIENCE NECESSARY 
as our Instruction Book and 
) "Business Guide' 1 tells all. We 
furnish Complete Outfits With 
Big Advertising Posters, etc. 
Humorous dramas brimful offun, 
travel, history, religion, temper- 
ance work and songs Illustrated. 
One man can do it. A/tcnlatdng 
Opportunity in any locality tor 
a man with a little money to show 
in churches, school houses, lodge 

halls, theatres, etc. Big profits each entertainment. Others 

do it, why not yon? It's easy ; write to us and well tell yon 

bow. Catalogue free. 

AMU&EM£OT SUPPLY GO. 467 Ocmical Beak BUj. QMUflft 




<*% 




Y-% 



E^xpansion Bolts 




VICTOR II $30 

Other styles $10 to $100 



CATALOG AND SAMPLES ON BEQUEST 

Star Expansion Bolt Co., Trask Ave. & U St., Bayonne, N. J. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
SAMPLESandINFORMATION on application. 



NICKEL 

AMD 

Electro-Plating 

lpparaus loo Hacerul. 

.TBI 

Hanson & Van Winkle 

Co., 

Newark. N. J. 

28 & SO S. Canal St. 
Cbicaffo. 




All that's best in music is yours on the 

VICTOR 

It is the* only instrument that the most celebrated artists find 
worthy to bring their voices into your home. Surely, then, 
> no other but the Victor, with its unequaled, loud, clear, 
,>.'.";.,- sweet, musical tone-quality, is good enough for you! *. 



VICTOR for you. and to let 



'ICTOR TALKING MACHINE CO 



r % t^y 



n ' > 



Every month, promptly on the 28th — the same date everywhere throughout the United States — 
the new Victor records for the following month are placed on sale. The latest music and the best. 



THE YOUTHS COMBM 



UNIVERSITY. 
SHOE 

(Trade-Mark. ) 

Heaviest oily grain leather— tan col- 
ored. Watertigh t construction. Com 
fortable and nearly indestructible. 
Send for pamphlet 

J. P. TW ADDRLL, 
1210-1212 Market St., Philadelphia 




d"* 
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GLASS PIPE 

At last the perfect Pipe — the pipe that it 
is a delight to smoke — that never bites, 
and that is Free from the rank odors which 
women so detest about the house. 

The man who says he cannot smoke a 
pipe CAN smoke this one— and with the 
keenest pleasure that tobacco ever gave. 

It is made of specially annealed Glass— Unbreakable, 
Noii. Absorbent ami r«»dily Cleauable, with an inner 
vented-bow 1 of ingenious C instruction, allowing every 
gr&iu of the tobacco to be burned to a dry ash — and 
drawing the nicotine away from mouth contact. 
That does away with the nasty little heel «f nico- 
tine, -.oaktil residue with its bad odor and tongue 
biting t;iste. It is the only pipe iu the world that 
remains cool throughout — whose last whiff is as 
sweet na the first. 

bui"ke it for a week on trial. Your money 
ick then if not satisfied. 
Iu ordering state 
preference tor 
straight or 
curved 
stem. ><y 



Prlce,$l.S0 

(with case $l'.00) 

postpaid in U. S. 

irl Cma'da— Foreign 

Countries add postage. 

Send for free booklet 
"The History of Smoking" 

TUUCO-AMEKK AN I'IPECO. 
201 South Ave., Rochester, N.Y. 

Reference National Bank of 
Crtiiimercp. Rochester. 



The'Besf 



The World's Best Light 

Sold in every civilized coun- 
try on earth. Costs less than 
kerosene, gives six times 
more lightthan electricity. 

APure White Steady light 

Makes and burns its own gas. 
No wick, no odor, no smoke. 
Absolutely safe. For indoor 
and outdoor use. 

Agents Wanted, 

Exclusive territory, liberal 
commissions. Catalog free. 

THE BEST LIGHT CO. 

Owners of 0*lgta»l Patent*. 

87 1 5th St CANTON, 0HJ0. 




PiLMETOlL 



IIIBRICATES 

Anything ■ 



SEND 

. rOR 
SAM Pit 
FREE 
CLINTON ST. 



s^chbes iva CO. f.T.tttffUSA 
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In Good Times or In Bad Times 

Life Insurance In The Prudential 

Is Always Certain and Secure. 



The Prudential Policy 
Protects the Family, 
Guards the Home, 
Provides Ready Cash. 




A Magnificent Contract, 

All Guaranteed. 

Nothing Like It Offered 

Before. 



OVER 25,000 PEOPLE HAVE BOUGHT 

The New Low Cost Policy 



of 



The Prudential 

Endorsed by Business and Professional Men 
NORTH— SOUTH— EAST— WEST 

The Greatest Success in Life Insurance. Public Pleased, Agents Enthusiastic 



THIRTY MILLION DOLLARS 

of Ordinary Life Insurance Issued in the First Fifteen Weeks Shows the Popularity 

of the New Low Cost Policy. 



Send your age nearest birthday for rates and full 
particulars. Address Department 121 



The Prudential Insurance Company of America 

Incorporated as a Stock Company by the State of New Jersey 

JOHN F. DRYDEN, President Home Office: Newark, N. J. 

DO YOU WANT TO MAKE MONEY? ^JTZT^Jtl * 'TSLT'dS'S 
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For him 



The Ideal Holiday Gift is one 

of my Razors — the "Gillette." 

It will save him time — save him 

money — he will appreciate it for 

a lifetime and his gratefulness 

will be everlasting — because with 

The Gillette Safety Razor 

no skill is required to use 

it successfully, there is — no honing — no 

stropping — the most inexperienced man 

being able to shave himself without 

cut or scratch. 

Buy it for him to-day 



The Gillette Safety Razor Set consists of 

a triple silver plated holder, 12 double* 

edged blades, 24 keen edges, packed in 

a velvet lined leather case and the 

price is $5.00 at all the leading 

Jewelry, Drug, Cutlery, Hard* 

ware and Sporting Goods 

Dealers. 

COMBINATION SETS 
FROM $6.50 to $50 

Ask your dealer for the "GILLETTE" to-day. If substi- 
tutes are offered refuse them and write us at once for our 
booklet and free trial offer. 

GILLETTE SALES COMPANY 

207 TIMES BUILDING, NEW YORK CITY 
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